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BAITS BE-SAWIN& KACHINE. 

As a natural consequenct- of tlie practice of trauaporting 
lumber in planks or thirk boards from the sawmill to the 
manufactory, and there converting it into forms and sizes 
suited to the wants of manufacturers, which was formerly 
done at the sawmill itself, a demand has been created for im- 
proved methods of such conversion, which should combine 
a maximum speed of execution with a minimum waste of 
material. 

This work has hitherto been accomplished by circular 
saws or reciprocating saws. The former, however, owing 
to the necessary thickness of the blade, produced a waste of 
material not compensated for by the amount of work per- 
formed, while the latter method, although more economi- 
cal in the waste of material, was found unprofitable on 
account of its slow operation. 

In the matter of re-splitting lumber, the band sawing ma- 
chine seems best adapted to meet all the requirements; as its 
great cutting speed, and the very thin gage of saws which 
can be used, combine at once the saving of time or labor 
with the saving of lumber. 

The accompanying engravings (Figs. 1 and 3) illustrate a 
machine of this kind recently perfected by J. A. Fay & Co., 
Cincinnati, Ohio, which combines in its design and con- 
struction many improvements and features which careful 
study and experiment have convinced the inventors are ne- 
cessary to its successful and economical operation. 

The saw is carried upon two wheels five feet in diameter, 
placed at a short distance from each other, the upper wheel 
having a vertical adjustment, shown in Fig. 1, to allow for 
the decrease in the length of saws caused by breakage and 
rewelding. The wheels run in long bearings and have an 
outside bearing to secure additional firmness. The tension 
of the saw is produced by means of a weighted lever, shown 
in Fig. 2, in connection with the adjusting screw of the up- 
per wheel, which compensates for any variation in the 
length of the saw by expansion or contraction caused by 
changes in temperature. 

The patent roller guides, which support the back and 
sides of the saw above and below the lumber, are made of 
steel and gibbed to a supporting post. This post has a radial 
adjustment by which the guides will direct the saw to the 
center of the required cutting line. The guides can be quick- 
ly detached for the removal of the saw, and the upper guide 
has a vertical movement by means of hand wheel and gears 
to accommodate different widths of lumber. 

The saw may be made to run upon any part of the peri- 
phery of the upper wheel by means of a device for tipping the 

Fig. 1. 



wheel out of true perpendicular, or by a radial movement of 
the upright column, which throws the upper wheel out of a 
true parallel line with the lower one; and the saw being thus 
made to run on any desired part, there is no danger of it 
running off the wheel. 

The feeding mechanism, consisting uf four geared rollers 
of large diameter, is driven by friction, so arranged that, by 
different movements of the regulating lever in front of the 
machine, the operator can instantly stop or start the feed or 
graduate it from fast to slow. The guiding feed rolls are 
adjusted by hand wheel and screw, and the pressure feed 
rolls are governed by a weighted lever acting on a ratchet 
wheel by means of a pawl, and sufficient pressure may be ob- 
tained to straighten any warped boards. The feed rolls can 
be quickly adjusted to saw through the center or from the 
side of a plank, as may be desired. 

The driving belt is tightened by an idler, attached to a 
lever swung to the lower wheel shaft, and moving concen- 
trically with the driving pulley. The bearings are all pro- 
vided with oiling devices, so that the wearing parts of the 
machine can be kept constantly lubricated. The machine is 
adapted for resawing lumber 30 inches wide and under, and 
down to the thinnest materials that admit of re-sawing. Its 
working capacity is stated at from 10,000 to 15,000 feet per 
day, depending upon the kind and width of lumber. The 
saw kerf is about rj^ thick ; the thickness of the blade is 
number 19 gage. By this machine a large saving in lumber 
is effected : as, out of a 1^ board, planed on both sides, three 
{ panels are obtained. The machine is so arranged as to be 
at all times under perfect control of the operator. 

Several of these machines are in use, giving entire satisfac- 
tion. One of them may be seen in daily operation at J. A. 
Fay & Co's. space in the Centennial Exhibition, section B. 
8, columns 61, 63 and 68, Machinery Hall, where they have 
on exhibition a large number of their labor-saving machines. 
For further particulars, address the manufacturers, as 
above. 

^ l*t » 

A Neiv Process for MakinK niumlnatlnK Gas. 

The Revue IndiutrieUe describes a new illuminating gas 
apparatus devised by MM. Eidd & BarS, which is composed 
of an iron drum into which any kin d of carbon is introduced 
Carbonized peat gives excellent results; powdered anthracite, 
coke and wood charcoal may also be employed. In the 
interior of the cylinder is established a system of circular 
tubes which are filled with water led from an elevated 
reservoirs The coal is ignited, and the heat developes steam 
in the tubes at a pressure corresponding to the hight of the 



reservoir. A small tube conducts the steam below the fire 
and allows it to esoape into the ash pit. The jet draws in air, 
and the mixture traver.^es the burning combustible from 
below upward. A series of interesting reactions then occur, 
the watery vapor, air, and carbon acting materially upon 
each other. The oxygen of the air and steam unites with 
the carbon to form a certain proportion of carbonic oxide, 
and a less quantity of carbonic acid. The hydrogen set at 
liberty and the nitrogen are found in the mixture when it 
escapes. The nitrogen alone is annoying. The quantity of 
carbonic acid may be greatly reduced by augmenting the 
hight of the layer of combustible. Carbonic oxide and 
hydrogen represent about 43 per cent of the mixture. A 
specimen of the gas obtained from carbonized peat gives on 
analysis : Carbonic oxide 38'5, hydrogen 14'5, nitrogen 
53, carbonic acid 4. The gas contains no sulphur, either free 
or combined ; and in order to use it for illuminating purposes 
it is only necessary to remove the carbonic acid, an operation 
of no great difficulty. It is calculated that 1 tun of coal by 
this process will yield about 98,868 cubic feet of illuminating 
gas, or, including the hitrogen, about double this volume. 
The operation is continuous, and there are no retorts to 
charge and empty. As the coal is consumed, a lever device 
throws in fresh supplies in closed boxes. The residue is a 
small quantity of ashes, and all the carbon appears to be 
mingled in the gas. The gas is remarkably pure, burns 
without the least odor, and produces only carbonic acid and 
water ; hence it has no deleterious action on paint or 
gilding 

m *%* m 
New Applications of Salicylic Acid. 
It has been determined that the addition of from 0°0005 to 
O'OOl part of salicylic acid to cistern water clarifies the 
same in a remarkable manner, and that water, which ordin- 
arily, in the space of a month, would become foul and unfit 
to drink, remains perfectly pure and limpid. This property 
of the acid will doubtless be found of great value on board 
vessels making long voyages, as it has been determined 
that scurvy is often produced by the deterioration of \vater 
through too long sojourn in casks and tanks. The combin- 
ation of salicylic acid with calcareous salts has also been 
noted by M. Berger to be so intimate that water, thus 
charged and treated, maybe evaporated even to dryness with- 
out any lime deposit being formed. The acid is therefore 
one of the best (if not the best) preventives of steam boiler 
scale and incrustation ; but until some cheaper way of pro- 
ducing it than now is practised is discovered, it can scarce- 
ly come into general use for this purpose. 

Kg. 2. 
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LITE WITHOUT LIGHT. 

An interesting discussion has recently taken place in the 
French Academy of Sciences, on the question of the influ- 
ence of solar radiation, and of the green matter in the forma- 
tion of the immediate principles of plant organisms. 

M. Boussingault considers this influence to be indispensa- 
ble, and that, if the solar radiation should disappear, life 
would be impossible. M. Pasteur on the other hand thinks 
that life might still continue in certain inferior plants and 
occasion the most complete organic growths. He cites as an 
example the life of the inycodeniui aceti, which may take 
place in darkness on a liquid composed of alcohol, acetic 
acid, and mineral phosphates, the latt«r including phosphate 
of ammonia. 

The mycod-eriim iiceti to which M. Pasteur alludes is a re- 
markably curious organism, which serves as a medium be- 
tween the oxygen of the air and a combustible body or fer- 
mentable matter, to produce combustion or oxidation. Fer- 
mentation of this kind has thus a special character, and dif- 
fers from that set up by yeast or in other ways. The myco- 
derma aceti appears as continuous membrane,either wrinkled 
or smooth, upon the surface of liquids while the same are 
undergoing acetic fermentation, and is generally formed 
of very minute elongated cells whose diameter varies from 
0000059 to 0000118 inch. These cells are united in chains or 
in the form of curved rods. Multiplication seems to be ef- 
fected by the transverse division of the fully developed cells, 
which division is preceded by a median constriction. If we 
allow this cryptogam todevelop itself on the surface of any 
organic liquid containing phosphates and nitrogenous or- 
ganic matter, until the whole surface of the liquid is covered: 
then if we remove the liquid without disturbing the mem- 
brane,and substitute an equal volume of water containing 10 
per cent alcohol, the plant immediately sets up a reaction 
between the alcohol and the oxygen of the air. After a cer- 
tain time the action, impeded by the great acidity of the 
liquid, becomes slower ; but we can restore it to activity by 
substituting alcoholized water again. So that.as long as the 
mycoderma is supplied with suitable nutrition, it will go on 
and bum the alcohol; but if on the contrary we deprive it of 
nourishment, or in any wise diminish its vital activity,then 
itfl oxidizing action will not go so far, and the alcohol may 
change into acetic acid. This is the substance of one of M. 
Pasteur's most brilliant investigations, among the practical 
results of which is a new commercial method for the acetiQ- 
cation of fermented liquids. The process consists in sowing 
the mycoderniu a,ceti on the surface of liquor containing 3 per 
cent of alcohol, 1 per cent of vinegar, and traces of alkaline 
and earthy phosphates. When the surface is covered with 
membrane, the alcohol begins to acidify. This action being 
fully set up, some alcohol, wine, or beer mixed with alcohol 
is added every day to the liquid in small quantities; the 
acetification is then allowed \o terminate, and the vinegar is 
drawn off. The membrane is collected, washed, and em 
ployed for a new operation. 

M. BouBsingault's reply to the suggestion of the mycodtrvM 
by M. Pasteur is that it is true that some parasites attain a 
complete development in an artificial medium containing 
nothing but definite and crystallized chemical compounds. 
Still there is a great difference lietween this development 
and that of chlcrophyll in plants. The latter take all their 
elements from the exterior world, carbon from the atmos- 
phere, hydrogen and oxygen from water. The parasites, 
even those mentioned by M. Pasteur, take carbon in sub- 
stances which, although of definite chemical construction, 
are derived from vegetable organisms. Alcohol and acetic 
acid have their origin in sugar, which cannot be formed save 
under the influence of solar radiation. The existence there- 
fore of parasites in an obscure place, wliere their cellules 
form immediate principles, similar to those produced in 
bright daylight by plants of green protoplasm, is far from 
being an exception, as has been affinued, but is rather a 
confirmation of the necessary relation of light and vegetation. 
Hence M. Boussingault adheres to his opinion that, if the 
sun's light were quenched, not only chlorophyll plants, 
but also those deprived of chlorophyll, would disappear 
from the earth. 

M Pasteur's position appears,however, ut be unassailable, 
as might well be expected from his immense experience 
and wide investigations touching the subject under discus- 
sion. He simply points to the fact that, by known methods 
of synthesis,chemi8ts starting with carbon and wat«ry vapor 
can produce alcohol, acetic acid, and laany other substances 
capable of serving as carbona'/ed aliment of inferior plants 
deprived of light. Moreover it may be conceived that.under 
the influence of the same, all the carbon existing at the sur- 
face of the earth or in the interior might pass into complex 
organic matters, and that ulteriorly it would return to the 
atmospher ' in the form of carbonic acid through thu actions 
of oxidation and fermentation. It would be only when this 
termination w-aji reached that all manifestation of life would 
be impossible without the aid of solar light. 

M. Pasteur's experimental determination that oxygen and 
light are not essentials of life, and his having caused or- 
ganisms te exist in an atmosphere of carbonic acid and in 
absolute darkness, are among the greatest triumphs of 
modern chemistry. 



THE 0EACLE8 07 AKCIENT OSBECE. 

As the classical authors inform us, there were in ancient 
Greece, in different localities, so called sibyls, a kind of for- 
tune tellers, clairvoyants, or spiritual mediums, but of a social 
standing much higher than that of their successors at th( 
present day, as they were not only recognized but maintained 
by a wealthy and influential priesthood, to whom the pre- 
sents received from the faithful believers were a source of 



enormous revenue. In our present state of society, we can 
scarcely form an idea of the power and influence of the 
priests as a separate class of society, monopolizing as they 
did all the profits derived from the superstitious, who wished 
to atone for their sins, to obtain knowledge not only of se- 
cret events, but also of the future, and to get advice as to 
their action in cases of difficulty, even to be cured of various 
diseases ; and thus the priests monopolized, for many cen- 
turies, the functions of many professions, even that of the 
physicians, which Hippocrates at last succeeded in rescuing 
from the power of the priesthood. 

These sibyls, of which the two prominent ones were the 
Cumsean and the Delphian, resided in gorgeous templex 
erected over caves, from which vapors arose which had an 
exhilarating and anaesthetic influence, similar to that of 
nitrous oxide or laughing gas, on those inhaling them. 
The author of a well known book, entitled " Art Magic." 
who for some time lived at the locality where the Cumtean 
sibyl once residtKl, states that it is one of the wildest, grand- 
est, and most awe-inspiring gorges of the mountains around 
Lake Avernus, which itself is the inundated crater of an ex- 
tinct but once mighty volcano ; while the whole region 
around, now fertilized by the waters of the lake, bears the 
marks of the ravages of fire, presenting a most gloomy 
appearance. The clefts in the savage rocks abound with 
caverns, exhaling mephitic vapors and bituminous odors. 
The scattered inhabitants of the surrounding district once 
believed that the largest grotto was the entrance to the 
lower world, and that the hammers of the Titans, working 
in the mighty laboratories of the Plutonic realms, might 
be heard reverberating through the sullen air. The dark 
waters of Lake Avernus were supposed to communicate 
directly with the silent flow of the river of death, the 
Lethean stream, made dreadful by the apparitions of con- 
demned spirits, who floated from the shores of the lake to 
the realms of eternal night. In this grotto resided the 
famous Cumsean sibyl ; and from the exhalations, which were 
more or less poisonous to birds and other small animals 
which came near, the weird woman appears to have derived 
that fierce ecstacy in which she wrote and raved about the 
destiny of nations, the fate of armies, the downfall of king- 
doms, and the decay of dynasties. Even monarchs and 
stat«8men often acted according to her pretended revelations, 
as it was supposed that the purposes of the pagan gods were 
made known to her as to a counsellor and a mouthpiece. 

She sometimes wrote her soothsayings upon palm leaves, 
which she laid at the entrance of the cave, suffering the 
winds to scatter them and bear them whither the gods di- 
rected. To the Cumsean sibyls is attributed the authorship 
of the famous sibylline books, of which many strange sto- 
ries are told, but of which very little is left that can be re- 
garded as genuine. It is said that she foretold the eruption 
of Vesuvius, in which Pliny perished and the cities of Her- 
culaneum and Pompeii were destroyed. She declared of 
herself : " Why must I publish my song to every one ? And 
when my spirit rests after the divine hymn, the gods com- 
mand me to prophecy again, so that I am entirely on the 
stretch, and my 1)ody is so distressed that I do not know 
what I say ; but the gods command me to speak." If we 
substitute in the latter expression the word spirits for gods, 
we have a declaration identical with those of the spirit me- 
diums of the present day. 

The alxKle of the Delphian sibyl or Pythia was in strong 
contrast with that of the Cumiean oracle. It was situated 
in the delightful region of Mount Parnassus, sparkling in 
sunlight and fragrant with bloom. The superb temple of 
Apollo was built over a similar chasm as that where the 
Cumiean sibyl held her neaners, so that it was secured from 
the approach of the vulgar. On its former site certain clefts 
in the rock are still visible, one of which forms a deep 
cavern, into which travelers, by clinging to its rugged sides, 
may descend as far as they dare. They then experience 
effects similar to those produced by nitrous oxide or laugh- 
ing gas ; and one writ.er, who has explored these caverns, 
asserts that it is this gas that produces the effects spoken 
of. This, however, is, according to geological principles, 
highly improbable ; and we rather suppose it to be some 
bituminous vapor, which (according to our present know- 
ledge concerning petroleum and its derivatives, such as 
naphtha, ether, rhigolene, chymogene, etc.) has an effect, 
exhilarating, hypnotic, and anaesthetic, similar to that ol' 
nitrons oxide. All the descriptions agree that bituminous 
odors are exhaled from these volcanic chasms. Plutarch 
informs us that the most celebrated Pythia who served the 
Delphian oracle in the temple of Apollo was a beautiful 
young iM)uutry girl from Libya, named Sibylla. From this 
was the name sibyl derived, and it was afterwards given to 
all clairvoyants of her day. Plutarch further says, concern- 
ing the first sibyl : " Brought up by her parents in the 
country, she brought with her neither art nor experience, 
nor any talent whatever, when she arrived at Delphi to be 
the oracle of the gods ;" and further, he says : " The verifica- 
tion of her answers has filled the temple with gifts from all 
parts of Greece and foreign countries." How very much 
like the innocent young mediums of today, who are often 
claimed to give the most astonishing revelations from the 
other world without ever having had the advantages of a 
scientific education ! The sibyls of the ancients had, how- 
ever, the advantage of the support, assistance, and prompt- 
ings of a class of men highly interested in their reputation, 
the priesthood of the period ; and this class not only con- 
sisted of the most educated individuals, but of men who 
had the greatest opport.unity of obtaining information with- 
held from the vulgar. 

When we compare with this state of things the position 
of our mediums now, who obtain little supimrt. from tho in 
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telligent, and none among the priesthood of the present day, 
we cannot help being surprised at their succesB'and the num- 1 
ber of their dupes : our surprise is chiefly at the igno- 
rance and credulity of those who patronize such things in 
the nineteenth century. 

i» <t> » 

CAK8. 

There are several devices in mechanics which are im- 
portant and even indispensable, that are used under protest. 
In this class we have irregular cams, at once the most useful 
and the most abused things in the mechanical world. 

There is not a loom deftly weaving its delicate designs 
which is not dependent on cams. Sewing, knitting, and 
printing machines, a host of ponderous as well as delicate 
machinery, depend on cams to give one movement here, and 
another there ; yet after all a cam which is in perfect pro- 
portion in all its parts is rarely seen. It is no uncommon 
thing to see a lever provided with an infinitesimal friction 
roller which is intended to turn on a pivot four fifths its 
size. This little roller must fit a groove in a cam which 
revolves at such speed as would drive it at the rate of 
thousands of revolutions per minute, if it would revolve ; 
but the oil is forgotten, it heats, sticks, cuts itself and the 
cam ; and then comes lost motion, noise, and destruction to 
the machine. Perhaps a larger wheel or roller is used, for 
instance, on the periphery of a cam. This wheel is a mere 
disk, with a hole bored through the center. It is placed on 
a stiid on a lever, and assigned to a duty as heavy as that of 
the shaft which carries the cam. Is it any wonder that it 
soon wabbles, cuts the cam, and works unsteadily? 

Of course the remedy for this is obvious. The rollers 
should be made as large as possible, of go»)d material and 
well hardened. The roller bearings should be of the proper 
proportion and well fitted, and provide<l with .some means 
of continuous 1 ubrication. 

The cam should be smooth, without the slightest scratch or 
cut, and should be made as far as possible so that it will not 
catch dust and dirt. If any part of a machine needs cleaning 
often, it is a cam ; yet it is not an unfrequent thing to see a 
mass of gum, lint, and grit stowed away in a cam, 
cutting awaj- its usefulness. 

• ■ * <t> » 

BABOHETBIC OBSEBVATIONS. 

In a recent issue we briefly described a simple way of 
keeping a barometric record, by the aid of which farmers 
and others might soon learn to predict weather probabilities. 
We believe that it is not generally realized how useful an 
instrument the barometer is, even in unexperienced hands; 
for certainly were farmers thoroughly informed as to the 
meaning of its indications, we should hear much less of 
gathered crops spoiled by untimely and unforeseen rains. 
The ordinary mercury barometer can if properly constructed 
generally be relied upon to indicate approaching weather at 
least twelve hours ahead; and this because the transmission 
of pressures to a mass of air is very easy.so that the barome- 
ter is sensible to variations therein even over long distances. 
For good work the simple mercury or the aneroid barometer 
should be obtained. Little confidence can be placed in those 
which have a dial and an index which points to words de- 
scriptive of the state of the weather. The necessary me- 
chanism causes sufficient friction to prevent slight changes 
of pressure affecting it, and moreover the words " fair," 
" variable," rain," etc., convey a wrong impression of the 
instrument; for the barometer does not indicate by the ab- 
solute hight of the mercury, but, by its rising or falling, the 
kind of weather we are to expect, and this change is not 
shown on the index. A diminution of barometric pressure 
is almost always the consequence of the approach of the cen- 
ter of one or sometimes of several rotary storms, which move 
and travel at a certain distance from the point of observation. 
These movements are followed by changes of winds which 
carry rain. A falling barometer is therefore always indica- 
tive of changes in weather; but contrary to a general opinion, 
rain does not fall at the moment when the barometric 
column attains its lowest point. It is only a certain time 
after the minimum that this phenomenon is ordinarily pro- 
nounced ; and by repeated observations,ba8ed on this fact, M. 
Gobin of Lyons, France, has been enabled to prepare a series 
of concise barometric laws, which he has recently published 
and of which we give the substance below. 

If the barometer, after having been high, descends, a, 
change of wind will probably occur twelve hours afterwards. 
This cliange will be without rain or with very little rain. 
When the barometer stops in its falling without descending 
lower before rising again, rain will come twelve hours after 
the stopjiage. If the mercury remains low, the rain will 
persist, and fine weather will not come again until ten or 
twelve hours after the column commences regularly to rise. 
Sometimes this interval extends to sixteen or eighteen hours, 
but this is rare. 

If, while low, the mercury oscillates slightly up and down, 
V)ad weather will persist, with, however, occasional clearing. 
Tliese alternations of rain and shine will be more pronounced 
as the oscillations are greater, and will follow the movements, 
of the l)arometric column at shorter intervals tlian those 
noted in the law above given. 

Finally, if, as often happens, the mercury, after reaching 
its lowest point, immediately- ascends in a continuous and 
regular manner, rain will come inside of twelve hours after 
the mercury touches the minimum; but it will last but a 
short time, and will soon give place to fine weather. 
'^ ^ «> ^ 

A GOOD coating for outside brickwork is made by mixing 
clean river sand 20 parts, litharge 2 parts, quicklime 1 part, 
and linseed oil sufficient to form a thin paste. It is also use- 
*ul as a cement (or broken stone, drying exceeding hardly. 



THE CERTENinAL EXPOSITION. 

The formal programme of the grand ceremonies, to take 
place in Philadelphia on July 4, has been made public. At- 
ter the military parade has concluded, the literary exercises 
will be held on a large platform in rear of Independence 
Hall. They will include the reading of the Declaration of 
Independence from the original document, by Mr. Richard 
Henry Lee, of Virginia, grandson of the mover of the Declar- 
ation in the Continental Congress, the singing of a hymn of 
welcome by Dr. 0. W. Holmes, a national ode by Mr. Bay- 
ard Taylor,and a Brazilian hymn of greeting,compo8ed at the 
request of Dom Pedro. An oration by Hon. W. M. Evarts, 
which is next in order, will be followed by the Hallelujah 
chorus and Old Hundred, chanted by the chorus and audi- 
ence. The proceedings are as simple as those at the Centen- 
nial Exhibition opening, and will doubtless be fully as im- 
pressive. 

Doin Pedro is justifying his reputation as a most indefa- 
tigable sight-seer. He is " doing " the Exposition in a way 
that leaves no doubt but that he makes himself familiar 
with the appearance and use'iof every object to which bis 
attention is attracted. 

The steady growth thus far in attendance is the best evi- 
dence of increasing interest in the fair. During the first 
week, omitting the opening day, the average of paying visi- 
tors was 12,210: at the present time the daily average is 
over 30,000. 

The first of what it is hoped may be a series of industrial 
excursions recently visited the Exposition. The excursion- 
ists numbered 3,631, and were the employees of the Singer 
Sewing Machine Company. A number of students from the 
Massachusetts Institute of Technology have leen encamped 
on the Pennsylvania University grounds for some time past, 
and, with their instructors, are making a careful study of the 
mechanical part of the show. The display of 

RUseiA 
in Machinery Hall is gradually approaching completion. A 
large partition has been erected, covered with (;loth, on 
which are shown rolls of iron and copper; and a circular 
stand has been built for the exhibition of different iron and 
other ores and metals. Around the base of the stand and on 
the lower shelves are disposed samples of iron and copper. 
A heavy slab of the latter metal, surmounted by a beautiful 
mass of malachite, covers the upper portion. There are two 
other stands in the form of obelisks, against which are ar- 
ranged in tasteful manner a large number of forms of sheet, 
bar, and angle iron, boiler iron, and tram and chain work. 
Numerous stout iron bars are tied into knots without show- 
ing the slightest flaw; and specimens of angle iron and long 
rails are exhibited, twisted into sharp spirals. In the north- 
ern half of the section is a fine collection of models of ships, 
dockyards, and workshops. There is one large model of a 
shipyard and marine railway, showing the manner in which 
the largest ships are built and launched. .\ model of a dry 
dock is fitted with every timber and requisite piece of ma- 
chinery, all made on an exactly reduced scale. .V fine exhibit 
is made of heavy work in iron and steel, chains with huge 
links three or four inches in thickness, steel tires for loco- 
motives, and heavy arched beams of angle iron. 

THE SUGAR APPARATUS, 

next to the Corliss engine, may be considered as the most 
prominent exhibit in the Machinery Hall. Tlie gigantic 
vacuum pan is elevated on great iron columns, three stories 
high. Inside are four copper serpentines, and into these 
steam is led. The circulating pump and the centrifugal 
machines are placed on the first floor. On the second fioor 
is a large receiver which receives the contents of the pan 
after concentration, in the shape of a dense mass of semi- 
fluid material, a magma. This goes into the centrifugal 
machines, which separate the sugar from the mohisses. 
The great vacuum pan is exhibited by Messrs. Colwell and 
Brother, of New York ; it is H feet in diameter, and, in a single 
operation of three hours in duration, can produce fifteen 
hogsheads of sugar. 

THE OAKRIAGEB 

are grouped in an unpretending structure of corrugated 
iron, immediately in rear of the Main BuiUling. There are 
430 American and 20 foreign exhibitors, and tlie display 
seems to be one of the most attractive to the general public 
n the entire fair. Many of the vehicles embody novel appli- 
ances, others are remarkable for beauty of finish. Messrs. 
Brewster & Co., of Broome street, this city, besides a superb 
display of carriages of all kinds, exhibit two buggies for 
one and two persons which weigh respectively but 132 and 
214 lbs. These have a new side bar attachment, which se- 
cures ease of travel. A new feature in one of the sleighs is 
a small wire sieve on the dash to keep out drift snow. -\n- 
other novelty is the extension of the runners above the dash 
for a hight of five and a half feet. These are surmounted 
with red horse plumes. The general effect is striking and 
handsome. Messrs. Studebaker Brothers, of South Bend, Ind., 
exhibit a wagon for country roads, with the body and run- 
ning gear left unstained, in order to show th" workmanship, 
which is excellent. The body is of sugar maple, the axle of 
hickory, and the hubs of birch. The same firm also dis- 
play a new wheel, the spokes of which have sloping shoul- 
ders, in order to fit them for resisting greater strain. Two 
Philadelphia firms make a joint exhibit of carriagti and har- 
ness. The former is plain and handsome. The visitor is at- 



i 
tracted to this display by the ingenious idea of attaching to 

the vehicle four horses, superbly carved in wood and wearing 

an elegant gold-mounted harness. The animals are painted 

j grt^y. wd so cleverly have both artist and sculptor done 

their work that at a short distance the figures have been 



frequently mistaken for life. Of the large American coaches 
and carriages, it is hardly necessary to particularize any on 
the ground of relative superiority. Their characteristic is 
lightness and elegance of form, combined with the evidences 
of the highest skill on the part of painters and varnishers. 

THE FOREIGN VEHICLES 

are exhibited chiefly by English, Canadian, Russian, Aus- 
tralian, and Italian makers. Some of the English carriages, 
notably the drags, are objects of much curiosity to country 
visitors. One vehicle of this last-mentioned description is 
built expressly for picnic parties. It is to put together that 
the various portions of the carriage and fittings form tables, 
and the roof is fitted with an ingeniously arranged sun 
shade. A novel phaeton is one which has recently been in- 
troduced into England, and which looks like a Russian 
droshky. It is hung very low on high wheels. A very ele- 
gant brougham, built by a London firm, has an edging of 
vulcanite on the cloth of the window sashes, which prevents 
wear. C and under springs are used in all the English 
carriages, and the tires of wheels and forgings are of Whit- 
worth metal. The Italian makers are represented by two 
cabs, resembling the English hansom, except that the pas- 
senger gets in from behind instead of in front. The driver's 
seat is in rear and above the door. 

A curious feature of the Russian exhibit is a light trotting 
wagon. The running gear is hung on four small wheels, 
and altove it rests the driver's seat, a long board covered 
with blue plush. A greater contrast than that afforded by 
this wagon, as compared with the trotting sulky in use in 
this country, can hardly be imagined. 

Canada exhibits some fine sleighs, among which is one ca- 
pable of accommodating six peoi)le. The seats are placed 
in tiers, the front one being the highest and the others 
gradually descending. The body is hung on a double set of 
runners, in order to faciliiate turning the vehicle. There 
are also some fine cutters, beside coaches, buggies, etc. 

The French eihibit, for some inexplicable reason, is loca- 
ted in the Main Building. It includes a drag of admirable 
build, besides a large number of smaller carriages, all re- 
markable for elegance of design. The 

CARRIAGE METAL WORK 

exhibited embraces specimens of axles, bolts, screws, whip 
sockets, springs, mountings in gold, silver, and nickel, 
bows, curtain attachments, etc., all arranged in handsome 
cases. There is one German exhibit in this section, princi- 
pally of axles and springs. Children's carriages are also 
displayed in profusion, and some are of exquisite design. 
There is also a large collection of bicycles, among which is 

A DOG VELOCIPEDE 

This is a curious affair, having three wheels,two large ones, 
between which the rider's seat is located, and one small 
guiding wheel in advance. Inside the fellies of the large 
wheels are broad bands of perforated metal, and the spokes 
are so disposed as to lie on each side of these bands, like the 
bars of a cage It is stated that the dogs are placed between 
the spokes ind on the bands; then, by their attempts to run 
ahead, something like those of the squirrel in its revolving 
cage, the wheels are rotated and the vehicle impelled. This 
is the description given, but we are inclined to doubt the 
practicability of the arrangement. 

THE RAILWAY CARS 

are all American. The Harlan and Hollingsworth Company, 
of Wilmington, Del., exhibit one broad and one narrow gage 
carriage. The broad gage car is superbly decorated with 
mirrors and gilding, and its interior woodwork is a marvel 
of artistic workmanship. The narrow gage car is of plainer 
construction. The Jackson & Sharpe Company display a 
parlor car built for the state use of the Emperor of Brazil. 
It is constructed in sections, so that it may be taken apart 
and stored in the hold of a vessel. In the front portion is a 
boudoir fitted up with drab morocco seats, relieved by heavy 
magenta-colored fringes. The carpet is a delicate drab cov- 
ered with a tasteful flower pattern, and the curtains are 
green and gold. The furniture consists of elegant cabinets, 
one for Ixjoks, another to serve as a sideboard. Light is ob- 
tained from small stained glass windows at the top. Adjoin- 
ing the boudoir are a reading room, furnished in blue, and a 
writing room in crimson. Next to these is the sitting room, 
plainly fitted with cane-seated walnut chairs, but having su- 
perbly inlaid woodwork. 

The Pullman Car iiompany exhibits one of its magnificent 
hotel cars, containing all the improvements iu the shape of 
kitchens, china and linen closets, refrigerators, oic. The 
refrigerator, we notice, is a square box hung under the car. 
Another new feature is a large flange on the wheels, which, 
should the vehicle run off the track, will catch on the 
rail and prevent its going further. 

THE STREET RAILWAY CAUS 

are finished with decorations of the most elaborate descrip- 
tion. One built by a Boston firm has a new running gear, 
said to reduce friction greatly, a patent attachment for put- 
ting on a new brake shoe, and a novel arrangement for low- 
ering and raising the pole to suit the varying size of horses. 
.\ noticeable feature of a car built by Jones & Co.. of Troy, 
N. Y., is the exterior coloring, which is in imitation of one 
of the Highland plaids, laid on in a broad l)and around the 
body. This is done in deference to the fact of the car be- 
ing Intended for use in the Highland district of Boston. 
.Messrs. Stephenson & Co. also display some street cars, em- 
bodying many of their recently patented improvements. 

The remaining contents of the carriage building wo shall 
describe in our next issue, in which a full account of the 
Fourth of July ceremonies will also appear. 
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A NZW MECEAiaCAL KORET BOX. 

A variety of curiously ingenious money boTes for children 
have, of late, appeared in the hardware and toy stores, which, 
it seems to us, must tend to cause the averajie youngster to 
lay up immense stores of punnies, if only for the satisfac- 
tion of seeing the toy operate whenever a coin is inserted. 
The I e is a mr.tal frog into whose mouth the penny Li put, 
whereupon hs gulps down the coin and volls his eyes in 
the fnosl astonishing manner. Another device is so con- 
stra:-ted that, when the penny is dropped in the slit of the 
bos, two or three tin horses proceed to race aiound 
a miniature race track ; still another is the figure of 
a portly individual seated in a chair. The coin is 
placed in Ijis hand, wliereupon he piomptly inserts 
it in the slit which is located in th-* positirn of a 
coat pocket. About the most ingenious invention 
of the kind we have yet seen is that herewith il- 
lustrated. It was patented by Mr. C. 0. Johnson, 
of Windsor, Vt. The penny is placed on the trey 
held by the miniature cashier outside of thu house, 
and the weight is just su£Scient to press down the 
platform on which the figure stands. The arm, in 
descending, strikes the pin of a locking device be- 
neath it and frees a spindle which, operated by con- 
cealed clock ?rork causes the cashier to be carried 
round in a circle against the door on the left, which 
opens before him so that he can enter the bank, and 
then closes behind him. He carries his receiver 
through the slot of a chute, a lip on which removes 
the coin so that it drops down the chute and Into the 
vault below. Then the cashier moves round against 
the other door, which opens outward and closes as 
he parses, and coming again to the front of the bank 
Ls is again held by the locking device, waiting for 
the next contribution 



SeparatlOK Faraflln n-om Hydrocarbon Oil*. 

Mr. Joseph B. Meriam, Cleveland, 0., says : " Heretofore 
paraffin has usually been removed fro-n hydrocarbon oils by 
putting the material into sacks or folds of canvas, or folds 
of hair cloth, etc., and then subjecting to pressure at a low 
temperature. The difficulty, however, in those processes 
was that, the heavier the pressure that was applied, the more 
open would the pores of the bags or sacks become, and the 
more readily would the paraffin pass through them, render- 
ing it almost impracticable to make a thorough separation. 




A KOVEL MONET BOX. 



T^o Fair of the Amerleau lustltnte. 

The 45th annual exhibition of the American Institute will 
open on the 6th of September next, at the Institu'e build- 
ing, corner of 63d street and Third avenue, in this city. The 
management announce unusual preparations to accommo- 
date exhibitors, and also the fact that a new gold medal will 
be awarded for ai tides of great merit and novelty. It is 
thought that the influx of people to the Centennial will ren- 
der local fairs in its vicinity exceptionally valuable for ad- 
vertising purposes to exhibitors. Application for space, etc., 
is to be made to the General Superintendent, American In- 
stitute, New York city. 

m f t w 

r3.ivis.vsa and FiTKCEiiro sooriKO slates. 

Mr. B. B. Davis, of Detroit, Mich., has patented (Dec. 21, 
1875), a new machine with which a roofing slate may be 
trimmed and the nail holes punched at a single operation. 

In tlie engraving herewith given, A is the main frame, to 
which the cutting frame, B, is hinged. Cc ' are two bear- 
ers, adj ustably secured, so that they can be adjusted to or | 
from each other, according to the width of the 
slates to be trimmed. The bearer, C, has one 
side turned up, as at C, forming a guide 
flange for one side of the slate, which is laid 
against it. A guide is adjustably secured to the 
front trirt between the bearers. The outer edges 
of the beveled ends of the bearers are flanged 
upwardly, and sharpened to form cutting edges, 
b. The cutting frame is composed of two partl- 
lel iron bars set up edgewise, bent to form three 
sides of a frame, with spacer blocks between 
the bars, which are tied by bolts through the 
sail spacer blocks. The cutlers, EE, are adjus- 
tably secured under the frame diagonally across 
its corners, so as to bring their cutting edges 
just outside the cutting edges of the bearers be- 
low. F is a handle across the front edge of the 
cutting frame, which can thereby be lifted up 
or thrown forcibly down, the impact upon the 
front girt of the main frame being eased by rub- 
ber builers. 

To trim a slate the latter is laid on the bear- 
ers, one edge bearing against the gr>ii<le, C, and 
tie front end against the guide, D. The cutting 
frame is then thrown down, when its knives will 
sheared the corners of the slate in line with the 
cutting edges, b, of said bearers. To punch the 
mil holss in the slate at the same operation 
each be.irer is provided withan anvil,G, longitu- 
dinally adjustable in a slot therein, each anvil 
having an oval hole through it. Across the top 
of the cutting frame a cross beam, H, is jacked, 
said beam being constructed like the cutting 
frame of two parallel iron bars set up edgewise, — . 'i^ygi 
and may be moved forward or back by loosen- 
ing its jack bolts. I are nail hole punches, each having a 
screw shank which is inserted up through the slots of the 
cross beam, where it receives a wing nut, 1', which secures 
it in position to have the point enter the anvil hole, first 
pissing through the slate. A spring, J, spirally coiled about 
the punch, forces o5 the slate when the punch is raised. 

'^ < « > »' 

Export of Cotton Fabrics and BreadstuOb. 

The exports of domestic cottons from New York to foreign 
ports in one week, recently, were over 1,000 packages, which 
brinj the total, from the 1st of January, up to 31,500 pack- 
ages. The shipments of grain are enormous. Last week's 
exports were of wheat, 13,023,300 bushels, com, 409,646 
bushels, besides a fair quantity of peas, rye, and oats. The 
prospect of war in Europe has stimulated the grain trade. 



" I have discovered that the scales of paraffin that are 
thus left, after thus extracting the oil by pressure at a low 
temperature, are separate and distinct, and, except under the 
application of heat, cannot be, by ordinary pressure, reduced 
to an impervious mass ; and I make use of this property as 
follows, for the purpose of separating the paraffin from oils. 

" I first take suitable receptacles, preferably of metal, 
protected by a non-conductor of heat, which receptacles 
have perforated bottoms. I then place over the bottom on 
the inside a wire gauze, screen, or cloth to prevent the 
scales of paraffin from falling through. I then fill in upon 
the said screen a quantity of paraffin scales that have been 
separated from hydrocarbon oil by pressure under a low 
temperature, as above described. The hydrocarbon oil to be 
treated is then prepared as follows : It is first reduced to a 
low temperature, sufficiently to chill it, and leave it in the 
condition termed granulated. This oil, in its chilled, 
granulated condition, is then put into the vat upon the 
paraffin scales, and then subjected to a pressure under a low 
temperature, in any convenient way, as, for instance, by a 
plunger. This pressure drives the oil through the mass of 




MACHINE FOB TSIMMINO AND PUNCHING SLATES 

paraffin scales, which filters from it the paraffin that may be 
contained therein. The greater pressure applied, the more 
closely will the paraffin scales be pressed together, and the 
more perfectly will it filter the paraffin from the oil that is 
being operated upon. In this way I am enabled to make an 
almost perfect separation of the paraffin from the oil, thus 
leaving the oil in a practically pure condition." 

FHOTO-CHEMICALS. 

BT IDWAJU) DUKHOBX. 

Qallic acid, obtained from nut galls, consists of small, 
feathery crystals, nearly white, but which, however, vary 
in color, some samples being decidedly brown. Preference 
should be given to the more colorless sample for photo- 
graphic purposes. It is freely soluble in hot water, but in 
cold about four and a half grains will form a saturated so- 



lution in one ounce of water. The reason of the much 
greater activity of a hot saturated solution in development 
will be at once apparent. 

Pyrogallic acid, or pyrogallol, occurs in white, brilliant 
crystalline plates, massed together in light, cottony masses, 
which, by exposure to the air and light, gradually darken 
and, in some measure, lose their photographic activity. Col- 
orless samples should, therefore, be selected. It may gener- 
ally be relied on for purity. The writer was once acciden- 
tally supplied with benzoic acid in lieu of pyrogallic, which 
it somewhat resembles in appearance ; but the sub- 
stituted acid will be readily detected by its aromat- 
ic odor. 

Nitric acid should be colorless, and the upper 
part of the bottle containing it free from red vapor. 
Its specific gravity is about half again as heavy as 
water. It is very corrosive, staining the skin yel- 
low, and must be very carefully handled, as its cor- 
rosiveaction will giverise to very troublesome sores. 
The fact of its producing a yellow stain on many 
organic substances — a quill, for example — may serve 
to distinguish this acid from most others. 

Sulphuric acid is a colorless, heavy liquid, having 
great attraction for water, and should be stored in 
well stoppered bottles. If kept in corked vessels it 
will soon become dark in co or from portions of the 
cork becoming decomposed and falling into it. Any 
organic matter will cause rapid darkening, and 
there is most violent reaction when it is mixed with 
turpentine and other hydrocarbons. Its chief use 
in photography is in the preparation of pyroxylin, 
and as a detergent for removing organic and alka- 
line deposits from glass vessels. 

Hydrochloric acid, when pure, is colorless, giving 
off white fumes on exposure to the air. It may be 
readily distinguished from other acids by the dense white 
vapor which forms on its fumes mixing with those of ammo- 
nia. The commercial acid is of a yellow color and contains 
many impurities, but is sufficiently good for the purpose of 
precipitating solutions of nitrate of silver. DUuted with 
water, it readily removes stains of the alkaline developer 
f rem the hands and ink stains from wood or other materials. 
Aquaregia,or nitroThydrochloric acid, is a mixture of one 
part of nitric with three or four parts of hydrochloric acid, 
and is used for dissolving gold in the preparation of the 
chloride of that metal. 

Bicarbonate of soda, often purchased as carbonate of so- 
da, is a white powder and useful for many purposes, culi- 
nary and scientific. The quality varies considerably ; that 
known as " Howard's" is considered as the best preparation, 
being more soluble than the common variety. It is often 
called carbonate of soda, an appellation only correct when 
applied to the preparation known as washing soda, or this in 
its purified forms. 

Morphia acetate is an alkaloid obtained f rem opium, and 

may be purchased as a dirty white crystalline powder, which 

inflames like resin. It is a dangerous narcotic, 

but useful in the preparation of dry plates with 

very limited keeping powers. 

Alcohol, or spirit of wine, is a colorless, vola 
tile liquid of a strength of 56° to 00° over proof, 
suitable for addition to the above developer, var- 
nisher, etc. A more highly rectified quality, 
termed absolute alcohol, is used in the prepara- 
tion of collodion, or for diluting the same. The 
only difference or probable impurity in proof 
spirit, rectified spirit, or absolute alcohol, is the 
percentage of water contained in it. A rough 
method (if the hydrometer be not at hand) of es 
timatingthe strength is by watching the rapidity 
of its evaporation. On a slip of note paper being 
dipped into it and suffered to dry spontaneously, 
if the spirit be tolerably free from adulteration, 
evaporation will take place rapidly ; but if much 
diluted, it will be some time before this takes 
place. 

Kectified ether is an extremely volatile, color- 
less fluid, boUing at a low temperature, and not 
miscible with water unless mixed with spirit of 
wine. Spirit of ether is occasionally supplied in 
lieu of the rectified ether, and consists of a solu- 
tion of ether in spirit of wine. The mixture may 
be readily detected by adding a few drops of spi- 
rit of turpentine, which will cause no turbidity if 
the ether be pure, but will do so if it contain 
spirit of wine. 

Methylated spirit: This should be nothing more 
than spirit of wine with an admixture of wood 
naphtha; but it is often impure from the pres- 
ence of resinous and other matters. MethyUted 
finish is sometimes sold for it, a preparation ut- 
terly unsuitable for photographic use, containing, as it does, 
a large percentage of resinous matters. Good methylated 
spirit should, if burned in a spirit lamp, form no incrusta- 
tion whatever round the wick tube, and should not be more 
than slightly opalescent if mixed with water. 

Ammonia: The sesquicarbonate of ammonia, or volatile 
salt, occurs in semi-transparent lumps of various sizes. Ac- 
cess of air will cause them to be converted into another car 
bonate, of an opaque white, powdery character, and of less 
active chemical qualities. Lumps free from this powdery 
surface should be selected, and the vessels in which it is 
kept made airtight. It is a good precaution never to reduce 
it to powder until just before use, as in a state of fine divis- 
ion it is more liable to become inert. — British Journal of 
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IKP&37£D WA03K BB&KE. 

Thft annsxei eajriyiajra represent a new wagoa brake pa- 
tentel tbraajh tliaS^lentiBs Amaricaa P.itent Agency, April 
23, 13r8, by Mr. J. W. O'Daalel, of CloverJale. Ind. The 
novel features ara founl in the mechanism, and principally 
in the devices which allow the levers for working the brakes 
to remain undistarbed by the 
oscillations of the same, as 
shown in Figs 1 and 2. 

The joint by which the front 
and hind gears are coupled, so 
that both may oscillate in turn- 
ing around curves, consists in a 
tubular nut swiveled to the rear 
bar, B, of the front gear, and a 
rod, C, attached to the rear 
hounds, sliding freely in said 
nut. The rod is extended both 
before and behind the nut, so 
that it may move therein as the 
distance between the centers of 
the reach varies. The brake 
bar, H, is carried on the hounds 
so as to oscillate with them and 
the wheels. It is arranged to 
move forward and backward 
suitably for engaging and re- 
leasing the wheels, and is con- 
nected by a bar with the lever, 
K. Said bar connects with the 
pivot, E, by a slot, so that it can 
slide to pull and push the brake, 
and with the lever, K, by a 
curved slot and pin, so that it. 
can swing with the wheel. The 
lever is pivoted to an arm, O, 
fitted on the reach, and, as al- 
ready sta:ed, remains at all 
times in the same relation to 
the box. 



to goods in transportation, and that pleasure and safety in '. 
travel will be increased. Less labor will also be required 
in keeping the road bed level. A side view is given in 
Pig. 2. 

Patented through the Scientific American Patent Agency, 
February 29, 1876. For further particulars relative to the 



Bersen Hill minerals. 

The new tunnel of the Dela- 
ware and Lackawanna railway, 
through the trap rock forma' ion 
of Bergen Hill, opposite New 
York city, is now nearly com- 
pleted. Mr. Edward H. Fletcher, 

124 West 54th street, this city, obtained a quantity of spe- 
cimens of zeolites and calcites, taken from pockets in the 
tunnel, at depths of 59 to 159 feet from the surface. They 
comprise apophyllite, prehnite, laumontite, natrolite, pec- 
tolite, stellite, stilbite, analcime, datholite, and fine varieties 
of calcites. Intergrouped with some of these, are also cha- 
bozite, heulandite, gmelinite, levyne, copper pyrites, iron 
pyrites, galena, and blende. 

^ <■> » 

n[?aa7£D bailwaybail. 

The invention herewith illustrated is an improved conti- 
nuous rail for railways, by which it is 
claimed that the battering and breaking of 
the ends of the rail at the joints is avoided, 
and less wear and injury to the rolling 
stock produced. In the sectional view. Fig. 
1, A represents two rail sections of sym- 
metrical shape, with base flange and head, 
each rail resembling the section of a com- 
mon rail split into halves along the longi- 
tudinal axis. The rail sections. A, are 
joined longitudinally and provided with in- 
terior recesses for a longitudiual wooden 
core, B. By laying the sections so as to 
break joints, battering at the end is avoid- 
ed and the rails are rendered more durable. 
The heads of the rail sections are provided 
with a tongue and groove, which affords 
mutual support to the adjacent parts, and 
also prevent the inside comers of the rail 
heads from breaking. The compound rail 
thus constructed is claimed to be stiffer and 
stronger, and smoother throughout, while 
the wooden center rail or core imparts a 
certain degree of elasticity to the same. 
The interior wooden rail is covered on all 
sides and protected against the weather, so 
that it may last a long time, and may be re- 
placed when required. While twice as 
many fish plates will be used, they will only 
need to be half as long and half as thick 
as usual, thus effecting a saving of one half 
the material. The same number of bolts 
will be required as in the old rail, but they 
will not need to be so heavy, as at every 
joint there will be the solid middle of a rail 
8 action besides the wood to support it. The 
principal use of the bolts and the fish pieces 
will be to hold the parts together, which 
will not require great strength, as the base 
is double and stands apart, with the flanges 
extending outward on either side ; the tops 
will gravitate together, and, the greater the 
weight upon them, the more they will press together. The 
inventor points out that his device effects a saving of over a 
solid inch of iron or steel, which will pay double the cost of 
extra work required in construction. Owing to the smooth- 
ness of the road, he considers that there will be less damage 




O'DANIEL'S IMPROVED WAGON BEAKE. 

manufacture and sale of this rail under a royalty, address 
the inventor, S. Sutton, Lisbon, Linn county, Iowa. 



An Improvement In the minnfttctnre or Sliver 
mirrors. 

At a recent meeting of the Paris Soci6t6 d'Encouragement 
des Sciences, M. DSbray described a new method designed to 
remove the previously existing difficulties in the way of 
preparing silver mirrors. From this address we extract the 
following : 

Up to the year 1840, glass mirrors were made exclusively 
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SITTION'S IMPROVED RAILWAY RAIL. 

with a backing of tin amalgam. The operation was, and 
still is, as follows : A sheet of tinfoil weighing 1,000 to 1,140 
grains per square foot, is spread out perfectly smooth on a 
flat horizontal stone ; upon this is poured a thin layer of 
mercury, and then a well polished plate of glass is shoved 



from one side on to the tinfoil, driving off the excess of 
mercury. The glass is pressed down against the tinfoil with 
heavy weights for 12 hours, when the latter becomes suffi- 
ciently adherent to the glass. The plate is gradually raised 
to a vertical position, to allow the excess of mercury to flow 
off. This last operation, which may be compared to a drying, 
lasts 8 or 10 days. The neces- 
sary quantity of mercury weighs 
about the same as that of the tin, 
that is, 703 to 800 grammes per 
square meter, or 1,004 to 1,148 
grains per square foot. 

The disadvantage of this pro- 
cess is that the workmen are ex- 
posed t-> the injurious action of 
mercurial vapors. Attempts have 
therefore been made to cover mir- 
rors with silver. In 1840 an En- 
glishman named Drayton em- 
ployed an ammoniacal solution 
of nitrate of silver, wliich he re- 
duced upon the glass with an 
easily oxidiznble essential oil, as 
essence of cloves. The process 
was modified by different chem- 
ists, but was first actuaily intro- 
duced into practice by Petitjean, 
who employed tartaric acid as re- 
ducing agent; and in 1850 he star- 
ted a silver mirror factory at St. 
Marie d'Oignies, in Belgium. Lie- 
big's process with n ilk sugar is 
not meationed by Debray. It was 
first introduced into Craemer's 
mirror factory at Doos, near Nu- 
remberg, in 1859. In the Petit- 
jean process, the plate oF glass is 
laid on a horizontal cast iron ta- 
ble with double floor, and heated 
to about 4t» C. (104' Fah.) After 
being cleaned perfectly, it is 
flowed first with a solution of 
nitrate of silver, and tlien with 
tartaric acid. In about 20 mi- 
nutes the silver begins to be de- 
posited on the glass; and in about 
IJ hours, the time varying with 
the strength of the solution, the 
silvering is complete. The liquid is then allowed to run off, 
the mirror is washed with distilled water and dried, and 
finally the silver film is protected with a coat of varnish. 

From 5| to T-J- grains of silver suffice for a square foot, and 
li cents worth of silver is enough for a surface that would 
require 1,000 grains of tin and as much mercury. The great 
fluctuations in the price of these metals are frequently very 
embarrassing to large mirror factories. By the new pro- 
cess a mirror can he made in a few hours ; while the previous 
method required at least 12 days, and also required more 
costly materials. D€bray says that this silvering process has 
almost entirely supplanted the old mercury 
process. L. Lobmeyr, in his report on glass 
at the Vienna Exposition, also states that 
mercury mirrors will apparently soon go out 
of use. 

Silver mirrors, however always have 
these objections, that the image is some- 
what yellowish, and that the silver does not 
adhere so perfectly to the glass as is de- 
sirable; it often happens, too, thatth>- silver 
film comes off in spots where it has been ex- 
posed to the direct rays of the sun; and final- 
ly, notwithstanding the protection of the 
varnish, the silver gradually blackens un- 
der the influence of sulphuretted hydrogen. 
The latter objection is especially noticed in 
exporting mirrors across the equator; the 
mirrors are blackened by the exhalations 
from the hold of the vessel, where they lie 
packed for months. For this reason mer- 
curial mirrors, although they frequently 
suffer much from the heat in tropical coun- 
tries, cannct be supplanted by silver mir- 
rors; although the latter are proof against 
injury by heat. 

Even if these objections were quite over- 
balanced by the cheapness of manufacture 
and freedom from mercurial diseases, it 
would still be very desirable that they could 
be avoided. This has now been accom- 
plished in a very simple manner by a Paris 
engineer, named Lenoir, previously well 
known through his gas machine. The glass 
is silvered as before and washed, then Sowed 
with a dilute solution of cyanide of mercu- 
ry and potassium. This dissolves a por- 
tion of the silver and precipitates some mer- 
cury, which combines with the remaining 
silver to form an amalgam, which is much 
whiter and adheres more firmly to the glass 
than the silver. The conversion takes plac« 
instantly. The quantity of mercury taken 
up varies with the time that the mercury solution and silver 
are in contact; in one experiment, made by D^bray, he ob. 
served that it did not exceed 5 or 6 per cent. The use of 
the solution, which is itself a very poisonous cyanogen com- 
pound, is not dangerous if very dilute; this solution has been 
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in use many years for electroplating, and in much more con- 
centrated form than it is employed by Lenoir, without real 
injury. 

An amalgamated silver mirror does not exhibit the yellow 
shade of pure silver, is far less sensitive to sulphuretted hy- 
drosen, as two years' experience proved, and resists perfect- 
ly the action of the sun. Lenoir's process has been intro- 
duced into the mirror factory of Man<fin Lesur, at Pari.s. — 
Dcvtsche Industrie Zeitung. 
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A Sln!;ular Ballivay Colllnlon. 

To the Editor of the Scientiflr, American : 

In your issue of July 1 you mention and illustrate a singu- 
lar collision. I notice that the Oropfdc locates the occur- 
rence on the Northwestern Railway. Allow me to r»ll your 
attention to a remarkable coincidence. 

Your ensfraving, with but tew exceptions, represents a 
collision that occurred on the Kails branch of the New York 
Central road on the morning of September 10, 1872, between 
the village of Albion and the city of Rochester, 2^ miles 
from the former place. Both trains were due at Albion at 
8.45 A. M. The eastern bound train was one or two minutes 
late ; but the train from the East not having arrived, the 
eastern bound train started out (having the right of way) at 
an unusual rate of speed. In running two miles it made up 
two minutes. At this juncture the engineer saw through 
the fog the headlight of the advancing train. He whistled 
down brakes, and reversed his engine. Only three brakes 
were set. All on both trains jumped. The engineer of the 
eastern bound train struck on his head, which stunned him 
for the moment. He sprained his wrists and bruised his 
face, but all the others alighted in safety. In an instant the 
monsters came together, hissing and seething in each other's 
embrace. 

Unlike your illustration, they stood more nearly alike on 
the track, without smoke stack or bell. The tenders were 
driven under the rear of the engines, and everything that 
could be thrown from the engines under such a fearful con- 
cussion was gone. The boilers did not burst, but the en- 
gines appearnd to be total wrecks. I understand, however, 
that one of them was rebuilt. Six ears left the track, and 
three more were burnt on the track. The trains were heavy 
freights, and a great amount of merchandise was burnt or 
otherwise destroyed and stolen. The loss at the time was 
estimated at $300,000, but I imderstand that this was con- 
siderably in excess of the fact. Photographers arrived too 
late for the prize. The engines were quickly separated, 
and, when disengaged, they rolled some 16 feet down the 
embankment. The track at the place of accident was 
smooth and straight. Alex. D. Tttler. 

Albion, N. Y. 



Flax In iniRsonrl. 

To the Editor of the Scientific American : 

I wish to cnll the attention of capitalists and inventors to 
an opening for them out here. I recently noticed along the 
road between Sedalia, Mo., and Parsons, Kan., that the farm- 
ers grew a great deal of flax, just for the seed. They do 
nothing with the stalk or straw. Why could not this be put 
to use? I always supposed that there was a great demand 
in this country for flax, and it looks like a great waste to let 
all this stand in stacks to rot or be burnt. The only reason 
for this that I can see is that, in thrashing out the seed, the 
stalks become tangled together, which may make it difiScult 
to hackle ; but our inventors could readily make some ma- 
chine to overcome this difiSculty. There is about 1 tun of 
flax straw to the acre. The crop is a regular one ; many 
thousands of acres are cultivated every year ; and after the 
seed is thrashed out the straw could probably be bought for 
a mere song. S. E. Worrell. 

Hannibal, Mo. 



rFor the Scientific American.] 
AKIMAL MECHAinSM. 

Most of the mechanical principles used in machinery have 
their illustrations in animal movements. Some are direct 
copies from Xature, but others were first contrived by man 
without his having consciously taken the hint from Nature, 
and afterwards found to be similarly used In animal mechanics. 
While this shows that man is created in the image of his 
Maker, in thnt the minds of each see truth and the applica- 
tion of principles in the siime light, it also shows that man 
may find it greatly to his advantage to study the mechanism 
of animals and its applications of force, in order to learn the 
best means of accomplishing his ends in the mechanic arts. 
This may be an improvement upon the common method of 
working out, from the unaided brain, principles which 
Nature has used and displayed from the earliest time. 

The shape an'l keel of a ship have their best models in 
in the form and fins of fishes, and in several species of 
water bo3tles. It was formerly supposed that it was only 
necessary to have the bows of a ship sharp and well pro- 
portioned ; now it is found that the shape of the stern has as 
much to do with its ease of motion as the shape of the bow, 
or the way it leaves the water is as important as the way it 
cuts the water. Hence a boat that is made for speed is now 
made to taper as gradually toward the stern as toward the 
stem. This mechanical principle has always been in use 
in the fish, the water beetle, and the bird. The pectoral 
and anal fins of fishes answer to the keels of ships, and the 
tails of both fishes and birds act as rudders. The tail of a 
fish, in addition, acts as the propelling power, on a principle 
siTHilar to that of sculling a boat or of screw propeUers. 



Barker's reaction mill, or the force due to unbalanced 
pressure, is illustrated in the progressive — or rather retro- 
gressive — movement of cuttle fishes, squids, and other 
cephalopod mollusks. They propel themselves backwards 
by forcibly ejecting water from an opening near the 
head. 

The togsle joint, which is used in printing presses and in 
other machinery, has a representative in most of the hinge 
joints and in some others, of man and inferior animals. 
The pulley is used in the human body, by the cord which 
raises the great toe and the foot acting upon ligamcutR for 
friction wheels in the ancle ; also by the digastric muscle, 
as it passes through a ring or loop in the muscle which is 
attached to the hyoid bone, serving the double purpose of 
raising the larynx in pwallowing and of pulling down the 
lower jaw. The mu,sclp which performs the oblique rolling 
motion of the eye also works through a loop which serves 
the purpo.se of a pulley in changing the direction of motion: 
as do also those attached to the knee pan. 

The three classes of lever are amply illustrated in the 
various movements of man and other animals. The support 
and motion of the head upon the upper part of the spinal 
column illustrates a lever of the first class. The third is 
shown in raising the foreann by the contraction of a muscle 
attached a short distance below the elbow. The raising of 
the body upon the toes has been called a lever of the second 
class, in which the ball of the foot is the fulcrum, the muscle 
attached to the tendon of Achilles at the heel is tlm power, 
and the weight is applied at the base of the leg. There are 
some interesting considerations respecting the mechanical 
principles employed in the last case. If this is a lever of the 
second class, the question as to how much power is required 
to raise the weight of a man of ordinary size is an interest- 
ingoue. On this supposition, the long arm is to the short arm 
as about 3:2; and if the power were applied outside of the 
body it would lecjuire 100 lbs. of power to raise l.'iO lbs. 
But as the power that raises the body is itself a part of the 
weight to be raised, when the muscle has contracted with 
the force of 100 lbs., its reaction presses downwards, up- 
on the foot acting as a lever, with the force of 100 lbs. This 
reaction also has to be overcome, which adds so much to the 
weight of the body to be raised ; and when additional force 
is applied to overcome the added weight, the reaction of 
this would necessitate still greater force, which would 
again increase the weight, and so on in an indefinitely de- 
creasing series. If the reaction occurred at the end of the 
lever where the power is applied, of course the two would 
exactly balance each other, and all upward motion would be 
impossible. It would be like a man's trying to lift himself 
over the fence by his boot straps. But as this reaction occurs 
one third of the distance to the fulcrum, two thirds of its 
force at the lever's end would counterbalance it. The result 
seems to be possible by demonstration of the algebraic equa- 
tion based on the law of the lever : that the power X the 
long arm = the weight X the short arm. Then x (the power) 
X 3 = (150 + J r) X 2 ; which gives 180 lbs. as the amount of 
power required to raise 150 lbs. and overcome the reaction of 
the force exerted. While in theory this seems reasonable 
enough, in practice the result is widely different. The prin- 
ciple here involved appears the same as when a man stands 
upon a stiff board one third of the distance from the end 
of the lever towards the fulcrum, placed at the opposite end, 
and tries to lift himself by lifting up at the lever's end. 
And this is practically impossible, whether the power be ap- 
plied as here stated, or by means of lever and pulley ar- 
rangements, so that the power and resistance may act verti 
cally. 

The difiSculties are not diminished if we consider the 
movements at this point as illustrations of a lever of the 
first class. In this case we would call the attachment of 
the bones of the leg to the bones of the foot the fulcrum, 
the power at the Achilles tendon as before, and the weight 
at the point where the ball of the footrests on the ground 
On this supposition the force of muscular contraction would 
tend to press down the earth ; but as this is practically im- 
movable, the result is the pushing up of the body, which is 
is the object most easily moved. We have a similar illus- 
tration of this application of the lover in the rowing of a 
boat. This would require the application of force at a 
greater disadvantage than in the former case, and conse- 
quently a greater strain upon the muscles performing the 
work. But we know that raising the body on the toes is not 
accompanied by any painful physical exertion by the indi- 
vidual, and a closer study of the anatomy of the foot shows 
that the work is not done by one set of muscles alone. The 
tendons which bend the toes downwards are, after uniting 
into one, made to pass by a pulley arrangement among the 
carpal bones, and are attached to a muscle in the calf of the 
leg. These tendons, being united to the end of the long 
arm of the lever, enable this muscle to work at an advan- 
tage, or, in other words, so that power is gained at the ex 
pense of time. But it is probable that the mechanism is even 
more complicated than this . 

The working of the muscles employed in this movement 
can be illustrated and their force measured by lyinsf on one's 
back and placing one foot in the loop of a rope which passes 
over a pulley and has a weight suspended from the other 
end. As the foot, acting as a lever, is made to move, it will 
will pull the rope and raise the weight, which may be in- 
creased till the limit of muscular power has been reached. 
In this experiment care must be taken that no other muscles 
are allowed to aid in the process. 

The sliding seat in rowing is one that moves forward as 
the hand end of the oar is advanced, causing the knees to 
bend or spread. This gives a longer stroke and double pur- 
obaae upon the ««t)er ; for not only the muscles ef the ums 



and trunk are brought into use, but also those of the leg.* 
This new and ingenious contrivance of mechanics, reached 
without the aid of Nature's suggestions, has been in use be- 
fore our very eyes from the beginning of man's existence ; 
and we needed but to study and apply the r,flr.cipleH of an- 
imal mechanism to have emjjloyed it in practical life long 
ago. W. W. Wagstaffe showed, in Nature, a few months 
ago, that the shoulder illustrates the principle of the sliding 
seat. Besides tlie very free motion ol' the ball-and-socket 
joint at the shoulder, there is a forward and backward move- 
ment of six or seven inches, due to rotary motion of the 
clavicle upon the sternum, iiud also an up and down move 
ment of about four inches, articulating at the same point, 
as seen ill bell ringing and weight lifting, This gives an ad- 
ditional purchase and advalitage. similar to that gained by 
the sliding seat; f* H. T. 
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TtnunNO HARD STEEL WITH THE AID OF FETBOLEITH 

AS A LVBBICANT. 



BY JORIICA 1108K. 



Some experiments recently made have given the following 
determinations : 

1. That the use of either petroleum or a mixture of the same 
with spirits of turpentine as a lubricant for turning tools 
does not enable the tools to cut metal of any greater degree 
of hardness than can be cut by the same tool when used dry. 

2. That the use of the above-named lubricant does not en- 
able a turning tool to cut metal of any degree of hardness 
or temper at a faster rate of cutting speed than can be at 
tained by the same tool when used dry. 

3. 'I'liat the above-named lubricant is effective, inasmuch 
as it will keep the cutting edge of the tool comparatively 
cool, and hence tend to preserve it longer than would other- 
wise be the case, the practical difference, however, being 
very slight . 

4. That it is impracticable, under any of the ordinary condi- 
tions, to properly turn steel of a hardness or degree of tem- 
per greater than a deep purple bordering upon a blue. 

Below will be found the details of experiments which 
were conducted by me at the Freeland tool works, at iJOO 
West 34th street. New York city. 

A piece of steel -J inches diameter and 6 inches long was 
made red hotand plunged endwise into clean cold water, 
and held submerged until quite cold. Upon inspection after 
immersion, the steel was found to be white all over, evi- 
dencing that the hardening was performed equally at all 
parts. One end of the steel was then made red hotand all 
lowed to soften, the temper being permitted to run up at 
will. It was then placed in the lathe and run at a speed of 
10 feet per minute. The lathe tool used was an ordinary 
front tool, made as hard as fire and water would make it. 

A cut ^ inch deep was started at the softened end of the 
steel, the feed being set at 40 revolutions to an inch. The 
lubricant, pure crude petroleum, was freely applied from 
the commencement of the cut. The tool was fed along un 
til finally it commenced to jump, making a cracking noise, 
due to the excessive pressure with which the tool was forced 
to its cut. As soon as the cracking began, the tool becam« 
dulled and useless ; and upon testing the tool with a smooth 
file, it was found that the file would cut the steel , where the 
tool cut ceased, the color of the metal being a deep brown. 
The tool was reground, and applied to the cut where it had 
left off at the first trial ; but it refused to take the cut up 
any further. It was therefore reground and applied with 
out any lubricant whatever, the cutting speed and feed re- 
maining the same. It took a cut of ^'^ inch in depth up to 
the same distance as on the first trial, leaving the cut much 
smoother, however, than the first one. From the fact that a 
file would cut the steel where it showed a temper of a brown 
bordering upon a yellow, it was evident that the sample of 
steel under operation was not of the best quality ; and it was 
determined to make a second trial, for which a piece of 
Turton's hammered round tap steel was selected, its diame- 
ter being J inch, and its length 6 inches. It was first hard- 
ened as hard as fire and water would make it, and then tem- 
pered so that the end was purple, the color running up an 
inch before the deep straw color was reached. The cutting 
speed was about 7 feet per minute. The tool was ground 
and applied to the steel where the color was a deep brown 
bordering on a purple. Crude petroleum was first applied, 
and by the application of considerable force the tool took a 
cut about jij inch deep, carrying it along about } inch where 
the steel was of a deep brown color. The corner of a smooth 
file was appUed to the cut where it left off, and it would 
just cut it under severe pressure. The tool was then re- 
ground and tried under application of two parts petroleum 
to one of spirits of turpentine, and then of equal parts of 
turpentine and petroleum ; but the cut could not be carried 
along any further. The next operation was to try the same 
tool upon the same steel, but without any lubricant, and the 
result was that it took a cut ^ inch deep, commencing and 
leaving off its cut at the same place, but requiring a trifle 
more power to force it to its cut. 

The results so far obtained were notsuflBciently encourag- 
ing to warrant any minute experiments, because the small 
diameter and slow rate of cutting speed were the most fa- 
vorable of conditions ; while the rapid destruction of the 
cutting capabilities of the tool was such that no practically 
useful effects had 80 far been obtained. Furthermore, the 
cutting, performed upon any part of the steel whose temper 
was greater than a blue, was neither even or smooth ; and it 
wap a certainty that no finishing tool could be made to stand, 
whatever the labiicant employed. 

The next operation was to make a test upon a picc3 of 
steel tempered to a deq> purple for about an inch along its 
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length, the object being to ascertain if, by the use of petro- 
leum or a mixture of petroleum and spirits of turpentine, 
steel of that degree of temper could be turned at any 
faster spoed than with a tool used dry. The result of the 
experiment was that the difference, ii any, was too slight to 
be of practical importance. A si-nilar experiment upon a 
piece of soft steel demonstrated tliat.by the use of petroleum, 
no advantage in cutting spsed was to be obtained. The cut- 
ting speed employed during this exi)eriment was 37 feet [ler 
minute. 

The last experiment made was upon a piece of Turton's 
round hammered tap steel , tempered to a clear bright blue 
along 4 inches of its length, the cutting speed employed 
being 10 feet i)er minute. The first nut, .^ inch deep, was 
tak n with a lubricant o. thre(< parts petroleum and one part 
spirits of turpentine, the sec<md cut being taken dry, the re- 
sult being that t'le tool stood a little b3tter with the lubri- 
cant than witliout. It has been known for a long time that 
lienzine, keros ^ne, turpsntine, or any of the light volatile 
oils act as lubricants for cutting tools morn effectively than 
either water or oil, their advantages liein'r that thev are 
more penetrating, and hence apptoach uiucli more easily 
and f rsely to the cutting edge of the tool, which they there- 
fore keep more cool. The difference in their favor is, how- 
ever, not very great. A short time since, Thomas and Co., 
of the Freeland I'ool Works, had to plane a platen for 
a printing press, 6 feet liy 4 feet, and it was found, after one 
half had had a <-ut taken off it.that the other half was chilled 
so that ordinary tool steel would not touch it. Then Hob- 
son's and Jes op's double refined steels were tried.and it was 
determined to throw the platen away and cast another. 
Finally, however, a tool made of chrome steel, J by li, was 
used, and it carried the cut across the chilled part nicely. 
During the last part of the cut, Mr. Thomas took a piece of 
rag soaked with kerosene and applied it to the tool during 
the back stroke of the planer, with the result that the tool 
retain2d its keenness much longer, thus agreeing with our 
own experiments, the cuttinsr spee<l employed being in this 
<Mise 14 feet per minute. 



changed. When the sound wave strikes the end of the tube, 
it developes a nodal point, because it is not free to move fur- 
ther in the same direction, but is reflected back to meet the 
next following wave at other points. Wherever the crests 
of two waves or the troughs of two waves coincide, larger 
waves result ; but where troughs and crests meet, they neu- 
tralize each other and produce nodal points. The modes of 
vibration are characterized by the position of these nodal 
points. With the same tube, for example, harder blowing 
will change the number and the position of the nodal points. ; 
What we are accustomed to call the pure, sweet, simple tone | 
of the organ is really nothing of the sort; it is, in fact, a ! 
very complex form of vibration. To get a pure and simple i 
note, we must take a tuning fork ; hence, by analyzing the ' 
compound note of a musical instrument, we ought to be able 
to recompose it, by combining a number of tuning forks re- \ 
presenting its components. To illustrate this, the lecturer j 
imitated a violoncello note by means of a series of tuning ' 
forks. 

The difficulty in this experiment lies in obtaining the ]>r<>- 
per relative intensities of the components. 

Pig. 1. 
6:7 



3. It is almost, if not quite, impossible to produce two 
figures exactly alike with the same arrangement of the pen- 
dulums ; they will differ as much as the leaves of the same 
tree. Although the eye readily detects the difference be- 
tween them, the sounds they represent are identical to the 
ear. 

Fig. 5. 
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In the previous lecture it was shown that all nmtler is en- 
dued with energy. Hydrogen will penetrate through a po- 
rous cell ; a ball suspended liy a string will continue to vi- 
brate for a long time when set in motion. The vibrations of 
lods and strings were illustrated in a variety if ways. The 
cessation of sound in a vacuum was shown by means of a liell 
under a receiver, and the conduction of sound through wood 
by muffling a music box and connecting it with an a^olian 
harp by means of a wooden r<«l. 

On tlie present occasion, we shall consider how the vibra- 
tions thus studied may be utilized in that most glorious of 
all arts, music If the same note is sounded on a flute, a 
violin, and an accxjrdeou, we instantly recognize to which in- 
strument it belongs. By the same power the ear recognizes 
in an adjoining room the voice of a friend who has returned 
after a long alisence, although we have not yet seen his 
face. Tlie impression thusconvej'ed is often so precise that 
we would he willing to swear to his identity in a court. We 
see thus that tones differ, not only in loudness and pitch, but 
also in quality or character. The pitch of a sound by which 
it sounds high or low, acute or grave, is determined by the 
number of vibrations in a second which the sounding body 
makes. The loudness may be illustrated by means of a rod 
secured at one end; if we pull it back only a little and cause 
its end to describe a small arc, it will not move with as 
much force as if we bend it back considerably and let it fly 
with great velocity. The quality of sounds is due to the 
manner of vibrating. Instead of fastening the rod at one 
end only, it might be fastened at both, and then the manner 
of vibrating would be different. In a stretched string there 
are present a great, many different vibrations, all of which 
combine to give us the impression of a musical note. When 
we look upon the restless ocean, we perceive at the same 
time huge billows surmounted by lesser waves, and perhaps 
delicate ripplets crowning the whole; in like manner musical 
notes are made up of waves of various sizes. 

An organ pipe consists essentially of a fine edge placed in 
a hole ; when the air passes over this edge a whistling sound 
like that of the wind is produced ; but when a tube is placed 
over it, this whistling is raised to the dignity of a musical 
note b\- the vibration of the column of air contained in the 
tubs. The same effect is produced by substituting a resona- 
tor of proper size for the tube ; a sounding box developed a 
mere hint or ghost of the same sound. After having dis- 
sected an organ pipe in this way, another pipe already ad- 
justed was taken, and it was shown that a second, higher 
sound could be produced in it by harder blowing. 

A tuning fork may be set in vibration with a bow in such 
a manner as to emit no distinctly audible musical tone; when, 
however, it is held before the mouth, which is opened as 
though the experimenter were about to sing the correspond- 
ing note, the air in the mouth is set in vibration, and the 
note of the tuning fork is plainly heard. The octa\'e of this 
note can be obtained in the same way. An organ tube, a re- 
sonator, or a sounding box, brought near the tuning fork, 
will answer the same purpose ; but they must be-tuned to 
correspond to the fork, or, in other words, they must contain 
the proper volume of air. Of a number of resonators on 
the lecture table, only one responded to the tuning fork 
ased. 

If we close the upper end of an organ pipe, a much gravei 
note is produced. The mode of vibration of the air has been 
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A third method of optical study is by the aid of manome- 
tric flames. The vibrations from the instrument to be studied 
are made to act on a piece of membrane in contact with a 
stream of illuminating gas feeding a jet. When the gas is 

Fig. «. 



3:4 

We are not by any means dependent on the ear alone for . 
the study of musical A-ibrations. They can be made apparent i 
to the eye. If we attach a s'rip of paper or glass, covered I 
with lampblack or any other fine powder, to one tuning fork I 
and a bristle to another, we will obtain a series of compound ! 
curves by drawing the latter slowly over the blackened sur- ' 
face. This curve is n resultant of the two vibrations. In ^ 
this way very instructive diagrams are produced with tuning i 
forks whose vibrations have certain definite relations, su(di : 
as those, for example, corresjrandingto the ordinary musical ' 
intervals. In Fig. 1 , the ratio of 5 : 6 corresponds to a minor j 

jMg. 8. : 

3:5. 

5:3. 

3:2..± 

third ; 4:'t to a major tliird ; and 3 : 4 to a fourth. In Fig. 3 
the ratio of 3 : 5 is that of a sixth ; 5 : 8 of a minor sixth ; 
and 3 : 2 of a fifth. Fig. 3 exhibits the result of operating 
with two forks whose vibrations differ more slightly in num- 
ber. It represents the Iwating thus i)rodiiced, with its alter- 
nations of intensii\-. 




lighted and the instrument sounded, the tremors of the mem- 
brane causr the flame to vibrate up and down. On revolving 
a mirror before the flame, the motion.s of the latter are spread 
out in the form of serrations differing with the tone. By 
having a number of such flames and membranes in connec- 
tion with a series of resonators, composite sounds may be 
analyzed into their constituents. 

Fig. 7. 



Fig. 3. 
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Another way of studying these resultant vibrations is by 
the aid of Tisley's pendulum, which consists of a marking 
point «o arranged as to obey the motion of two pendulums 
swinging at right angles to each other. A variety of effects 
is produced by lengthening and shortening the pendulums 
and by varying the intensities of their motion. The result 
is a series of beautiful symmetrical curves represented in 
the accomi)anying engravings. Fig. 4 represents unison. 

Fig. 4. 




where the vibrating pendulums are of equal length. Fig. 
5 represents the octave, where one pendulum is twice the 
length of the other. Fig. 6 is the f oiirth, the ratio being 
three to four ; and Fig. 7 is the fifth, having the ratio of 2 to 



By means of these and various other apparatus too nume- 
rous to describe, even a deaf person could thoroughly study 
musieal vibrations. They enable us to hear, as it were, with 
our eyes. c. F. K 



Electricity rh a Transniltter of Poiver. 

It is well known that the Gramme magneto-electric ma- 
chine, which transforms mechanical force into electricity, 
can also i>e employedin inverse manner to transform electric- 
ity into mechanical forc-e. The property may be utilized to 
transmit power over long distances. The motor of a factory, 
for example, could be connected with one machine so as to 
rotate the same and thus generate a current. This current, 
carried over distances by cables, might be communicated to 
another Gramme machine at the point where the power is 
required. The second machine, by the current, would thus 
be caused to re\-olve, and the power would be utilized as 
necessary. 

Of course, in this double operation, there is a loss; but ac- 
cording to M. Magnon, who has investigated the subject ex- 
perimentally, this is even less than takes place with any 
other mechanical disposition. If the waste of power 
equaled that involved in transmission by wire rope, long 
belts, and like means, it appears that the new plan has su- 
perior advantages, in that it does away with a large amount 
of shafting, belting, etc., and besides allows of power being 
transmitted over much longer distances than would be prac- 
ticable by such devices. The details of M. Magnon's expert 
ments, are not given, so that we aie unable to review the 
data on which his opinion is based. 
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IHPBOVED FONT PLANER. 

In oar issue of October 31, 1874, we published an engra- 
ving of a novel machine in which an emery wheel was used 
for the first time for surfacing files and sadirons, finishing 
anvils, nuts, gibs, keys, slide valves, straps, crossheads, and, 
in short, for accomplishing the majority of work usually 
surfaced on the planer, milling machine, 
and shaper. The mode of operation con- 
sisted in adjusting the object to be 
surfaced in the chuck to proper eleva^ 
tion,when it was carried under the wheel, 
and at the same time the latter was 
drawn across it. This motion continued 
until the table carried the work out of the 
action of the grinder. Then, by means 
of suitable mechanism, the operator slight- 
ly elevated the object and caused it to run 
back again under the wheel. Of this ma- 
chine the invention herewith illustrated 
is a modification. The main difference in 
that the planer bed. A, is made to slide 
to and fro on its ways by the action of the 
crank, B, the work being thus moved to 
and fro in the line of the emery wheel's 
revolution, while the wheel also has a 
cross motion imparted to it by the crank . 
C. This new motion of the table corrects 
the inaccuracy resulting from gradual de- 
crease in the wheel's diameter, there be- 
ing a perceptible wear in the wheel, so that 
it grinds a long flat piece taper instead of 
plane, when the work slowly passes under 
it ; while, by this crank throw, the whole 
length of work is brought in contact with 
the wheel at each throw. The chuck, T>, 
rests on four springs, and rises and falls 
vertically in planed ways. E E are adjust- 
able stops. When these sto{)s have been 
adjusted, and the wheel no longer cuts, the 
work must be plane. The springs force 
the (chuck) work against the wheel, and 
yet act as safety appliances against over- 
friction and pressure. The whole table 
and bed has a vertical adjustment by tlie 
screw, F. Three belts are needed : one to 
the wheel mandrels, one to the suction 
fan, and one to the driver. The gears, G , being interchange- 
able, allow the proportion of speeds between the wheel shafts 
and the table to be altered in various ways. 

The machine stands 33 inches high, and is 2 feet 8 
inches each way. It will grind work 9 inches long by 3 
inches wide. It is adapted to all small flat work, es- 
pecially to dies of hardened steel and chilled iron, to parts 
of gun and pistol locks, sewing machine work, small levels, 
machine keys, locks, etc. Lastly, it is claimed that thous- 
ands of small parts can, by this means, be finished to a gage 
with greater exactness than can be done in any other way. 
The remaining portions of the device are similar to those in 
the device first alluded to above. H is the driving pulley, 
and I is a small suction blower used to draw away the dust 
from the machine. 

For further information, address the Tanite ('ompany, 
Stroudsburg, Pa. 

^ *t * m 

UUBBELLA SUPPOBTES. 

Mrs. Eliza M. Arnold, of Houston, Texas, has invented a 
new parasol and umbrella supporter, of which we give 
perspective view, illustrating its use. 



open metallic ring, B, of such a length as to pass around, or 
nearly around, the waist of the wearer, to be secured to a 
belt, E, buckled or clasped around the waist. The upper 
parts of the rods, A A, curve toward eachjother, have a coil 
formed in them to give them elasticity, and are bent up- 
ward ; they are connected with or are coiled to form a sock- 





A A are two rods, carved t6 fit upon theforwardside of and 
pass over the shonldeni of the wearer. The lower ends of 
the rods, A A, are attached or hinged, as shown at a', to an 



NEWMAN'S PONY PLANEB. 

et to receive the handle of the parasol or umbrella. To the 

rods, A A, are attached straps, C C, to be passed around the 

arms or across the breast of the wearer, to keep the said rods 

iu place. D D are elastic straps, which are attached to the 

fraMie of the parasol or umbrella, the free ends of which 

are provided with loops or rings to catch upon buttons, a', 

attached to the belt, E, so that by adjusting the straps, D, 

the parasol or umbrella may be tilted or inclined forward or 

backward, or to either side, as circumstances may require. 

The device may be worn with the rods, A A, passing down 

in front of the shoulders, or in the rear of the shoulders, or 

one in front and the other in the rear of either shoulder, as 

desired. 

' * <»> » 

A Neur Phase in Cold ]<Ilnlns. 

Since the discovery of gold in talco-slate a few months 
ago, and the active development of a mine of that des(;ription 
in F/1 Dorado county, by the Old Hickory Gold Mining Com- 
pany, a great interest in that peculiar formation has been 
displayed by our miners, and we will therefore give a short 
description of the material and its constituents. 

Talco-slate, or the slaty formation of steatite, is of 
primary period, and is generally found in large ledges and 
deposits in the slate range. It is ordinarily called soapstone, 
and consists of silica 62 °6, magnesia 32 °S, water 4'9. It is 
perfectly fireproof, and of the same class as asbestos ; and 
considering that its hardness is only two, to seven of quartz, 
we dare say that the stamping or rather grinding of it can 
be done very easily. The conipany now developing the first 
mine of that description on this coast have 22 feet of a 
ledge, the assays of which run from $50 to $200 per tun ; 
and we are credibly informed that the ore, on account of its 
softness, will work by pan amalgamation with alkalines for 
$3.00 per tun. The sulphurets contained in the ore assay 
$329 per tun, and constitute about five per cent As the 
ledge is traceable for miles, we may shortly look for inter- 
esting developments in that quarter. — Mining and Srientifir, 

Press. 

m *• > ^ 

Elastic Dammar Varnlsb for PbotOKraphs, etc. 

An elastic flexible varnish for paper, which may be applied 
without previously sizing the article, may be prepared as 
follows : Crush transparent and clear pieces of dammar into 
small grains ; introduce a convenient quantity — say forty 
grains — into a flask, pour on it about 6 ozs. of acetone, and 
expose the whole to a moderate temperature for about two 
weeks, frequently shaking. At the end of this time, pour off 
the clear saturated solution of dammar in acetone, and add, to 
every four parts of varnish, three parts of rather dense 
collodion ; the two solutions are mixed by agitation, the 
resulting liquid allowed to settle, and preserved in well 
closed phials. This varnish is applied by means of a soft 
beaver hair pencil, in vertical lines. At the first application 
it will appear as if the surface of th» paper were covered with 
a thin white skin. As soon, however, as the varnish has 
become dry, it presents a clear shining surface. It should 
be applied in two or three layers. 

This varnish retains its gloss under all conditions of 
weather, and remains elastic ; the latter quality adapts it 
especially to topographical crayon drawings and maps, as 
well as to photographs. — Pharmazentisches Gentralhalle. 



Pboto Portraits witb Borders. 

M. C. Quesnay, of Lille, France, gives the following for 
producing in one printing a portrait combined with a border 
in any design, and in the same or two different tints. In 
taking the portrait, the glass is first cleaned and treated with 
an ethereal solution of wax ; it is then collodionized, sensi- 
tized, and exposed in the usual manner. 
Upon the ground glass of the camera an 
oval is traced of the exact size the portrait 
is required, and between the prepared plate 
and the shutter of the dark slide is fixed a 
mask, cut to the exact size of the oval up- 
on the focussing glass. By this means the 
photograph is produced with a transparent 
border. After washing the negative, flow 
over it a fifteen grain solution of gelatin to 
the depth of about one twentieth of an 
inch, and set it aside to dry in a place free 
from dust. When quite dry, it is coated 
with ordinary transfer collodion, and strips 
of paper are gummed upon the borders ; 
when the latter have become dry, the pelli- 
cular negative is detached from the glass 
liy cutting round the edges with a sharp 
penknife. A second negative is then pro- 
duced of the object or surface intended to 
be used as the ground for the border, a 
mask being employed in such a manner as 
to leave a transparent opening in the cen- 
ter, the exact size of the portrait previous- 
ly produced ; the two negatives are then 
superimposed and printed from in the or- 
dinary manner. If the back ground or bor- 
der be required in a different tint, the print, 
upon removal from the frame, must be 
washed thoroughly to remove free silver. 
With a brush dipped in solution of hypo- 
sulphite of soda, go carefully over the 
portion representing the border, and again 
wash thoroughly. After toning, the por 
trait will have the usual purple or violet 
brown tone, while the border will be repre 
sented by a sepia tint. This plan may be 
modified by cutting out the portrait from 
the pellicular negative, and gumming it, 
together with an open mask representing 
the pattern of the border, upon a piece of glass or mica, and 

proceeding as in the former case. 

^ <l> » . 

CHAFFIK'S IHPBOVED EAT FOBK. 

Mr. David S. Chaffin, of Vinton, Iowa, has patented through 
the Scientific American Patent Agency (April 35, 1876) the 
new grappling fork represented in the annexed engraving. 
The apparatus is adapted for handling hay, manure, and 
like materials by horse power. It also may be employed 
for removing stones, etc., from the bottoms of shallow 
ponds, and will find various other convenient utilizations 
about a farm. 

The curved tines. A, are pivoted to each other, and upon 
their upper ends are formed rigid bails. To the ends of the 
pivot bolt is pivoted a clevis, D, to which the hoisting rope 
is attached, as shown. To the bails of the arms are coL'Uec- 
ted the pivoted levers, F, the lower end of one of which is 
slotted to admit of the passage through of the other. The 
inner lever has several notches formed in it to receive the 
pivot bolt, so that the fork may be locked with the points of 
the tines close together or at any distance apart. The levers, 
F, are governed by ropes, H. By this construction, the weight 
of the fork and load is entirely supported by the clevis, D, 
so tlmt the levers may be easily operated by the trip rope to 




cause the discharge. In handling mud and other fine sub- 
stances, the plates, J, are easily attached to the tines, and act 
as shovels. 
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TABIOUS SFECIZS OF AHT LIONS. 

The neuroptera are an order of insects known by the pos- 
session of four equal-sized membranous wings, divided into 
a great number of little cells, technically called areolets. 
The mouth is furnished with transversely movable jaws, and 
the females do not possess a strong or a valved ovipositor. In 
this order are comprised the dragon flies, May flies, termites, 
lace wings, and lastly, the very curious insects which form 
the subject of our engraving herewith given, the ant lion. 
The interesting period of the life of these creatures occurs 
during their larval state. They then appear as represented 
at 4 a in the illustration. The shape is ovoid, color a red- 
dish gray, and the body is covered with down. They resemble 
flattened maggots with rather long legs and very large jaws, 
the legs being apparently useless a« organs of progression, 
all movements being made by 
the abdomen. It is on account 
of this inability to pursue and 
capture its prey, which is 
wholly composed of living in- 
sects, that Nature has pro- 
vided the insect with instinct 
to resort to strategic means to 
bring its victim within its 
clutches. 

It is common to find in san- 
dy fields of the old world small 
cavities, varying in diameter 
from one tenth of an inch tn 
two and a half inches in di- 
ameter, and about three quar- 
ters deep as wide. These are 
the pit falls (see engraving at 
46) made by the ant lion, and 
closer examination will show 
the claws of the insect protru - 
ding, as it lies in ambush, 
buried in the sand. To make 
these hollows, the creature 
selects a locality where there 
is fine sand. It begins ope- 
rations by bending down the 
extremity of its body and then 
pushing or rather dragging 
itself backwards by the as- 
sistance of its hind legs, but 
more particularly by the aid 
of the deflexed extremity of 
its body ; it gradually insinu- 
ates itself into and beneath 
the sand, constantly throwing 
off the particles which falls 
upon it or which it shovels 
with its jaws or legs upon its 
head, by suddenly jerking 
them to the rear. It works in 
a spiral, commencing at the 
outer circumference of its ca- 
vity and gradually diminish- 
ing the diameter of its path 
until the c-jnical pit is formed. 
Should a pebble be encoun- 
tered the insect insinuates its 
head beneath it and labors 
until it gets the obstacle fair- 
ly balanced on its back. Then 
it attempts to climb up the 
slope it has hollowed with its 
load, often unsuccessfully, for 
the stone easily loses equili- 
brium and rolls down to the 
bottom. But the ant lion is 
obstinately pertinacious and a 
marvel of patience besides, so 
that the effort is repeated 
again and again until the stone 
is finally thrown clear of the 
pit. Its trap constructed to 
its liking, the larva buries it- 
self as already stated, spreads 
its jaws, and waits. Any in- 
sect, whether caterpillar, ant, 
spider, or fly, serves as food, 
so long as it is living and ac- 
tive. Dead insects the ant lion 

rejects and tosses out of its hole in disdain. It is rarely 
that any crawling insect escapes from the pit after once 
entering it ; its efforts to climb out are fruitless, for the 
particles of sand roll beneath its feet, and it gradually slides 
down to the bottom and into the jaws of the watcher. 
Should the victim, however, attempt to stop its downward 
progress by thrusting its claws into the sand, the ant lion 
converts its head into a catapult and throws up sand, which 
deepens its hole and renders the side steeper, and also covers 
the unfortunate insect with a shower of particles by which 
it is compelled to let go its hold. The instant the ant lion 
grasps its prey, its ferocity redoubles. Neither wasp nor bee 
can offer any successful resistance, for their captor dashes 
its prey again and again to the ground, and shakes it in its 
terrible pincers until it becomes stupefied and motionless. 
Then the larva quietly devours it. 

Previous to assuming the pupa state, the larva forms a 
globular cocoon (5 and 6 in the engraving) of less than half 
an inch in diameter, of fine sand, glued with silken thread 
span from a slender telescopic spinneret, placed at the ex- 
tremity of the body. The pupa is small and lies with its 



limbs folded upon its breast. When ready to assume the 
perfect state, it uses its mandibles, which are quite unlike 
those of the larva, to gnaw a hole through the cocoon, and 
pushes itself partly through the aperture in which it leaves 
its pupa skin. The abdomen then extends to nearly three 
times its previous length ; and the perfect insect closely re- 
sembles the dragon fly, save that the wings are lighter, soft- 
er, and broader. 

Various species of the perfect ant lion are represented in 
the engraving, for which we are indebted to La Nature. 
Nos. 1 and la is the aeanthlacitii occUauica, during 
flight and In repose. It Is of a reddish brown color, marked 
with black lines. Its larva, larger than those of the ordin- 
ary species of ant lion, are also lighter in color; and instead 
of digging a pit they back into the sand for a short distance, 




ANT LIONS. 

thus concealing themselves, so as to seize passing prey. 
Nos. 2 and 2 a represent the myrmeleon formicariu», the 
true pit-digging ant lion. No. 4 is another species known as 
myrmeleon formicalynx. No. 3 is the palpares libeUuloides, 
the larva of which takes its prey in the same manner as that 
of the acanthadisU. 

^ <»» » 

An Aerlcnitnral Application of Paraffin Oil. 
A correspondent of the Dunfermline Journal tells us that 
he has tried a number of experiments, extending over a 
course of years, which satisfy him that paraffin oil is some- 
thing more than a substitute for the best guano. His gar- 
den having been overrun with rats and mice, he had to sow 
double quantity of peas and beans, and sometimes to sow 
these twice over. Last year he sowed 22 lbs. of beans and 6 
lbs. of peas without any manure, t at he previously soaked 
the seeds for a short time in paraffin oil. None were touched; 
every pea and bean germinated, and the crop was' enormous. 
Formerly his onions were annually attacked by maggots, 
and his turnips by flies ; but daring the last eight years he 
wmteied between the rows with a mixture of 2 ozs. of ptiraf ■ 



fin oil with 6 gallons of water. Both maggots and flies im- 
medi'itely disappeared, and the crop became exceeding large 
and fine. He recommends that seeds of all kinds should be 
sprinkled with the oil before sowing, or that a certain por- 
tion of paraffin oil should be poured over dry earth or sand, 
and this prepared earth should be sown as guano. He be- 
lieves that such earth is a powerful manure as well as a 
remedy for wire wonn, grub, and all garden, field, and vin- 
ery pests. He states that grain sprinkled with the oil is 
quite safe from all birds as well as. insect vermin. For 
watering green vegetaliles, he recommends a mixture of 3 
wineglassfuls of paraffin oil and 6 gallons of rainwater, and 
states that this will do no injury to the plants, but that the 
growth succeeding its application is something wonderful, 
nnd til at onioriH and <'flrrotw should be watered with this 

when one inch long. Being a 
Scotchman, he concludes by 
adding that a glassful of whis- 
ky added to the oil makes it 
more agreeable to the water, 
and enables it to mix more 
readily. 

We have not yet had an op- 
portunity of repeating these ex 
periments, but hope to do so, 
and in the meantime recom- 
mend them to the consideration 
those of our readers who are 
doing business in agricultural 
districts. When farmers come 
to seek shopkeepers for their 
customary supplies of oil , can- 
dles, etc., thrse experiments 
may be mentioned, and the 
farmer induced to repeat them. 
No harm would be done even if 
they fail, as the seed would 
not be injured. If they sue- 
csed only partially, both shop- 
keeper and farmer will gain — 
one by saving his seed, the 
other by finding customers for 
respectable quantities of par- 
affin oil, as such an application 
as this, on a practical scale, 
will demand large supplies. 
We fear, however, that on one 
point the correspondent of our 
contemporary has been more or 
less (probably more) self -delu- 
ded. We allude to the great 
manurial value of paraffin oil. 
Now we know that paraffin oil 
is simply a hydrocarbon, and 
that mere carbon and hydrogen 
are not the elements which are 
thus demanded. Therefore we 
must renounce all that the ela- 
l>orate and careful investiga- 
tions of Liebig and his able 
compeers and successors have 
taught us, in order to accept 
the conclusions of the Dun- 
fermline experimenter. 

The other use of paraffin oil, 
namely, that of protecting seed 
and young plants from birds 
and vermin, is quite free from 
any such theoretical objection. 
On the contrary, it recom- 
mends itself, as the hydrocar- 
bons are more or less potent 
in repelling vermin. Paraffin 
oil is chemically inert, and will 
not damage the seed ; but if 
its flavor or the odor of its va- 
por is sufficiently decided to 
drive away the creatures that 
do such serious damage, it will 
be a farmer's friend indeed, 
and will thereby be sufficient- 
ly recommended without pre- 
tending to any miraculous ma- 
nurial value. To test it fairly, 
a portion of a field should be 
sown with the prepared seed, and further fortified by sprink- 
ling it with the dry earth or sand which — to coin a term 
— has been paraffined, while the other half of the same field 
is planted in the usual way, both halves having been equal- 
ly dressed with ordinary manure. If the paraffin repels the 
vermin, the unprotected half will probably be rather worse 
than usual, as it would become an asylum for the refugees, 
and thus the contrast between the two halves would be in- 
structively hightened. — Tlie London Orocer. 

* <»> » 



Rhubarb. 

Lieutenant (\jlonel Prejevalsky, the Russian traveler who 
recently performed a journey into the interior of Mongolia, 
refers to the medicinal rhubarb grown in that province, 
whence it finds its way all over the world. He gives a full 
description of the plant, the soil in which it grows, the time 
and manner of gathering it, and the trade itself in rhubarb. 
It costs on the spot 2 or 3 cents per lb., and in the town of 
Si-ning, the chief market for rhubarb, 12 cents per lb. It is 
thfe opinion of Colonel Prejevalsky that there would be no 
difficulty in cultivating and acclimatizing it in Siberia. 
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ICE XACUUIKBY. 

As an appropriate subject for the present hot weather, we 
sele t from Mr. E. H. Knight's " Mechanical Dictionary,"* 
the annexed engravings and following description of ice ma- 
chinery. The apparatus illustrated depends upon the va- 
porization of water, ether, ammonia, benzole, etc., which, in 
assuming the vaporous form, change sensible heat into la- 
tent, extracting it from the reservoir of water, the contents 
of which are thereby congealed. 

The Parisian restaurants have decanters {camfotuifrappes) 
filled with water frozen by placing them in shallow tanks of 
sea water, each of which is provided with a copper reser- 
voir connected with a receiver filled with ether. The air is 
exhausted from the reservoirs by an air pump worked by 
steam, vaporizing the ether and reducing the temperature of 
the sea water and that in the decanters below the freezing 
point. The water in the decanters usually remains liquid 
until stirred with a glass rod, when it immediately congeals. 

Kdtnond Carre's sulphuric arid freez- 
ing apparatus is upon this ])rinciple 
(shown at ] , Fig. 1), and is also used to 
make the canifons frappex so freiiuently 
seen in Paris. It consists of a large ves- 
sel, resembling the boiler of a steam en- 
gine, which is designed to cuntaiu the 
concentrated sulphuric acid ; of an air 
pump with tube connections to Ih* adap- 
ted to tlie wide mouths of the ruinftinn, 
and of a mechnnism by which the lever 
of the air pump is made to keep the arid 
in continual agitation. The greHt vo- 
lume of the acid rendei-s the loss of ab- 
sorptive p<iwer by dilution very slow, 
and the constant agitation prevents the 
formation of a superficial dilute stratum, 
which would interfere materially with 
the success. 

In 1, Fig. l,fl! is the reservoirof sulphu- 
ric iicid;/, ai-Airirfoii of water •■onne<-ted 
by the tube, r. witb the apparatus, and 
having a stopcock at I. i> is the liarrel 
of the pump, and /'• its lever, which also 
agitates the oscillator, shown in dotted 
lines. 

Ferdinand Carre's intermittent appura - 
tus, 2, Fig. 1, has a boiler containing the 
ammonia, connecting by the pipe, )• r, 
with the refrigerator, t, which has a well 
in which is a pan containing the water, 
2, to be frozen. The Iwiler, k, is placed 
over a portable furnace, and the appara- 
tus purged of air, which is driven by 
the evolved gas out at the stopcock, ni , 
This being closed, and the refrigerator 
immersed in a tank of cool water, the 
temperature of the acjua ammonia is 
raised to 230° or 240° Fah., at which 
heat the ammonia is expelled and is con- 
densed in a liquid form in the refrige- 
rator, t. The boiler, k, being now re- 
moved from the furnace and placed in 
the water bath, the temperature of the 
water in the boiler will fall and the pow- 
er of the water to dissolve ammonia will 
be restored. The gas will l)e rapidly 



Fig. 2. 



rises in a sinuous course alternately around the edge of one 
tray and through a central hole in the next, and so on. This 
condenses and carries back the watery vapor which accom- 
panies the gas. 

The gas passes by tube, t, to the liquefier, j, passing through 
a box, k, and a series of zigzag and spiral tubes in a bath of 
oold water constantly renewed from reservoir, s, which also 
supplies other parts of the apparatus. The tubes terminate 
in another box, k', and the ammonia is by this time in a li- 
quid state under the pressure of 10 atmospheres, which is 
constantly maintained in the boiler. In the liquid state the 
ammonia passes by the pipe, I, to the efilux regulator, m, 
which is the dividing barrier between the part of the ma- 
chine in which a regular pressure of 10 atmospheres is main- 
tained and the following part where the pressure does not 
exceed li atmospheres. The regulating devic* is a floating 
cup which opens or closes a hole of influx. 

The liquid passes from the regulator, m. by pipe, ti, to the 

Fig. 1. 





has been brought from the bottom of the boiler, a, and par- 
tially fills the cylinder, u. From this water the ammonia 
has been nearly exhausted, and it therefore greedily absorbs 
the gas ejected into it by pipe, t. On the left of ves- 
sel V, is a water level indicator. Within the vessel, w, is a 
worm which receives water by pipe, <?', from the eleva- 
ted reservoir, s ; after passing to the bottom of the spiral, 
the pipe curves upward and then (marked 6) descends nearly 
to the bottom of the vessel, y, where it discharges. 

The water from the boiler, «., passes by pipes, w ?r, to the 
coolers, x y, before reaching the vessel, u, where it re-ab- 
Eorbs ammonia. Between the boiler, /(, and the vessel, «, 
the water is cooled so as to fit it for absorbing gas more free- 
ly. The pressure in the boiler is sufficient to expel it when 
the stopcock, w, is opened. The vessel , x, is formed of two 
concentric cylinders, between which are two spiral tubes 
formed of the pipe, vs, continued, and these s pirals are im- 
mersed in a liquid which fills the annular space between the 
cylinders, and is the reconstituted ammo- 
niacal solution on its way from the ab- 
sorber, w, to the boiler, a. From j-, the 
water in the spiral is conveyed in the 
pipe. Id, siill continued in a single spiral 
ascending in the vessel , y, and coutin ued 
further in a pipe, ui, alongside of thciiVi- 
sorber, u, into which it discharges into a 
sieve, t, and from which it descends in 
a shower. 

The exhausted solution from the iM)iler, 
<i, flows freely, as has l>een said, from 
the Ixjiler, by pipe, w, to the absorber, 
«. passing the C/Oolers, oey, as described; 
but it requires some power to forcf* the 
reconstituted solution ba(^k from the ab- 
sorber, u, throug'i the pipe, /, tr) the 
boiler. This power is a pump, g' , dri- 
ven by a steam engine or other Tiiotor, 
and taking the saturated solution from 
tlie absoiber by pipe, h', and discharg- 
ing it. by pipe, i' , into the vessel, •''. 
whence it passes by pipe,/, to the lioiiii^ 
Hl)ove the Iwiler, as described previous- 
ly. Oas finding its way into the pump 
is discharged into the upper part of //. 
«" is a pipe leading to the envelop- 
ing tube, 0, whence water is conducted 
'•y /' for the use of ice vessels, ;•. .\s 
the water passes through u it is cooled 
by the ascending vapors of ammonia. 

In starting the machine, it is first 
lilown through to expel the air. The air 
escaping from the vessel, n, passes 1)y 
pipe, c, to the purger, rf, and jmsses be- 
neath the surface of the water therein, 
which retains any es<^aping aninionia. 
Fig. 2 is an 

ICK l'l,.\NE 

for shaving oflE fragments of ice for cool- 
ing drinks. It consists simply of a couple 
of plane knives inserted in a board, over 
which the ice is drawn. The shavings 
fall through the apertures beside the 
blades and into the vessel placed below 
for their reception. An interesting de- 
vice, which we may here add, since it is 
connected with the subject of ice, is an 

ICE LOCOMOTIVE 

or traction engine, for running on ice 
(Fig. 3). It was constructed by the 
Messrs. Neilson, of Glasgow. Scotland, 
and employed for carrying passengers 

Fig. 3. 
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re-dissolved, reducing the pressure, as the liquid ammonia 
will evaporate with corresponding rapidity, drawing for its 
latent heat upon the sensible heat of the water to be frozen. 
The result will be the complete evaporation of the liquefied 
ammonia and the restoration of an aqueous solution, in the 
l)oiler, of the original strength. Between the ice pan and 
the well is a body of alcohol, which will not freeze, but wUl 
act as a conductor. During the refrigeration, the vessel, t, 
has a non-conducting envelope. 

Ferdinand Carre's continuous process, shown in the three 
other vie ws in Fig. 1, depends also for its efficacy upon the eva- 
poration of liquid ammonia, a is the boiler, exposed to the 
heit. of the furnace, h ; i: is an indicator to show the level of 
the liquid ; t is a tube conducting gas to the liquefier, J ; the 
verf.cil pipe above the branch, t, leads to a safety valve, and 
any escaping gas passes by pipe, c, to the water tank, e', 
where it is absorbed. / is a tube which brings back to the 
boiler saturated solution of ammonia from the absorbing 
apparatus, u v, ; this solution passes downward, trickling 

through the perforated traya, g, while the ascending gas 

'. * . 1 1 — ~ 
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distributor, p, the pipe, n, being wound spirally around the 
tube, t, through which the vaporized ammonia is returning 
from the refrigerator, q q , the vapors serving to reduce the 
temperature of the liquid in n before it reaches the refrige- 
rator. 

The refrigerator itself consists of a number of zigzag or 
spiral tubes — in the apparatus here represented, six in all — 
immersed in a tank constructed of non-conducting sub- 
stances. Each one of the six zigzags receives an equal sup- 
ply of the liquid ammonia from the distributor. The small 
tubes conveying this supply are shown at p. The vessels, r, 
to be refrigerated are sustained on a carriage, which is slid 
back and forth by the same power that, works the pump, g', 
by which the re-saturated solution of ammonia is returned 
to the boiler. The space in the tank surrounding the zig- 
zags and the water vessels, r, is filled with an uncongelable 
liquid, such as alcohol or a solution of chloride of calcium. 
The ammonia in the zigzags, q, discharges in a vaporized 
form into the collector, «, and passes through the tube, t, to 
the cylinder, v., where it extends nearly to the bottom of 
the yessel, and there discharges the gas into tbewaterwhich 



and freight between St. Petersburg and Cronstadt, Hussiu. 
It has two driving wheels, each 5 feet in diameter and stud- 
ded with spikes. The front part rests on a sledge, which 
is SB-iveled and may be turned by the wheel which has an 
endless screw, working a pinion that turns a segment rack 
attached to the sledgebody. The cylinders are 10 inches in 
diameter and of 22 inches stroke. The weight of the engine 
is 12 tuns, and it is said to have attained a speed of ]!j miles 
per hour on the ice. 

^ « » > » 

mneral KlanareB for Potato Blight. 
Just now, when chemical fertilizers are creating so niucli 
attention, it is of interest to note that Mr. Charles T. Hay- 
ward, of England, as we learn from the Journal of Hor- 
ticulture, has apparently succeeded in preventing potato 
blight, by supplying the mineral elements of potato plant 
food to his garden, which had previously been well dressed 
with nitrogenous manures. He claims to have secured a 
better crop, the tubers more even in size,, smooth skinned, 
and free ijow disease ; while the market gardeners about 
him suffered 'jttavy losses from the potato disease. 
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Cellulose. 

Dr. Mitscherlich, of Darmstadt, has devised a method of 
making paper stock (cellulose) from wood by a chemical pro- 
cess, which differs somewhat from those previously in use. 
The chief peculiarity of this process, which is in use already 
in Prussia and Saxony, says the Hesse Ocwerheblntt, consists 
in this, that the incrusting substance of the wood is not de- 
stroy(!d, but only separated from the cellulose, and eventually 
rendered soluble. 

Ill lliis process, it is not necessary to rut the wood up very 
fine, lis in the Sinclair process, but only to split it up like 
ordinary firewood for a parlor stove. A chemically prepared 
solution of lime is boiled for six hours with the wood under 
a pressure of 3 atmospheres. After the boiling, a portion of 
the incrusting material is found dissolved in the liquor, and 
part of it in the pores of the wood, from which it is extracted 
hj- a suitable squeezing apparatus. 

If it is desired to make a very valuable paper stock, which 
shall be as white as possible without bleaching, they only 
employ white wood as free from rosin as possible, like pop- 
lar, linden, etc. These kinds of wood are not decolorized 
any farther in this process, and the albuminoid and gummy 
substances are mostly dissolved. The success of this pro- 
cess depends less on the pressure during boiling than on the 
temperature, which must not exceed 248" Fah. 

The use of oak wood for paper stock oiTers one aJvan- 
tagi', namely, that the tannin contained in it is obtained as 
a by-product, and the solution thus obtained can be very 
profitably employed for uinnin^, as experiments in this 
direction ha%-e abundantly proved. The solution which runs 
off from the wood, or expressed from it, in this new process, 
is already so concentriited that evaporation seems superflu- 
ous, and is only undcfrtaken when u very concentrated solu- 
tion of tannic acid is required eitlier for transportation or 
for keeping. The other chemicals contained in the lye are 
in no way a hindrance to tlu't alining process, but rather aid 
it. Kxperiments show that hides prepared in the usual 
manner, when simply laid in this liquor, were perfectly 
tanned in ten days. 



NEW BOOKS AND PTTBLICATIONS. 

The Akdes and toe Amazons, or Across the Continent of South 
A merica. By Professor James Orton. Third Edition, revised, 
and enlarged, ivtth Maps and lUnstrations. New York nity : 
Harper & Brothers. 
In 1867. ProfesKor Oi-ton Kot out. on hip fli'BtJourneva«M-f>»s Ef|uatorial South 
America, and the record of his travel? Is embodied In theflrst, edition of the 
present work. In 1>S73. he made a se<'oiid expedition, and naA'lKalcd the 
Amazon!! from Para to Vurlni.'tKuaM, thcnctt over the Andi?H t** the Pacific 
coast and down to Lima. The main objects of the journey were Mclentlflc, 
and theylncluded a special study of the Maranon region, of which little has 
hitherto heen known, besides the collection of facts Illustrating the com- 
mercial resources and possibilities of the Valley of the Amazons. We need 
hardly say that Professor Orton has accomplished his tflsk thoroughly and 
well, for our readers are already familiar with portions of his Journey 
through the admirable letters which he forwarded to the Scientific Ameri- 
can from many Interesting points along his route. Those who have read 
These fascinating recitals, and desire to know more of the strange region 
which they describe, will gladly welcome the presenr volume. In whost; copi- 
ous pages details, necessarily iibbrevlated In the newspapers, are pnisented 
In full. The Illustrations are excellent and luNishly supplied. By them, and 
t*ge(lier with the two large maps added, the reader can nor fall to realize 
the Journey so lucidly described by the author. 
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IMPROVED DUMPINB CAR. 

David Manuel, KeadviUe, assignor to blmsell' and Ezra G, Per- 
kins, Hyde Park, Mass.— This consists of a body supported on rock- 
ers, which work on rocker beds mounted on the perch of the car, 
and having links so connected with the rockers as to allow them to 
work freely ,and at the same time keep them on the rocker bed; and 
it also consists of a contri^-ance of the brakes to swing together 
with the wheels. 

IMPROVED STENCH TRAP. 

Edward F. Hutchlns, Toronto, Canada.— In order to so improve 
the metallic stench trap in common use that the bursting of the 
same by freezing is avoided, and that the detaching of the trap for 
cleaning or melting the ice may he readily accomplished, this in- 
ventor proposes a stench trap made of an clastic material, connec- 
ted in a detachable manner to the pipes. 

IMPROVED VELOCIPEDE. 

R. Walcot Laurence, New York olty.— This Invention consists in 
mounting the steering wheel on the reach of a lever pivoted to the 
seat and arranged in an axle guide, extended forward to the foot 
rest. It can be worked by the feet to guide the carriage while the 
propelling power is applied by band, and the carriage can also be 
sulded by the driving wheels by turning one faster than the other. 

I.MrilOVED METALLIC HOOH>. 

>"nmcis C. Conklin, Monroe, N. Y.— This consists in the combina- 
tion, with a shingle roof, of strips often extending from peak to 
eaves, also strips nailed at the butt of each row of shingles, and a 
wood strip arranged along the margin and edge of the two strips. 
Thelattorare similarly connected by hooked llangcs. 
ISII'KOVBD FLOOR CLAMP. 

William S. Spink and Wllber Mason, Providence, U. I.— This con- 
sistsof a grooved base piece, witb floor entering knives, a ratchet 
slide piece, and an operating lever, together with moving and lock- 
ing pawls. The operating pawl has a tap pin that releases the lock- 
ing pawl when the slide piece is to be carried back. 
IMPROVED FASTENER FOR TUB MKETING RAILS OF SASHES 

George Edwards, Brompton Road, South Kensington, England.— 
This Improvement serves to facilitate the disengagement of the 
devices previous to moving the sashes. It is also provided with 
means for drawing together the luljacent edges of the two sashes, 
to prevent rattling and exclude drafts. It is a simple and ingen- 
ious spring bolt, having a screw attachment whereby the eashes 
miy be drawn together. 

IMPROVED PLASTERIKG LATH. 

Tlieophilus A. Soheller, Mirysville, Cal,— This Is an improved 
plastering lath, by which the plastering Is firmly held without dan- 
grer of dropping and without the use of hair or othor binding ma- 
terial. It has dovetail mortises cut into the wood. 



IMPROVED ANIMAL TRAP. 

William Wallace, Tarrytown, N. T.— The stationary and mova- 
ble jaws are pivoted together, and extend above the pivot a sui- 
table distance to be closed quickly by a strong string. The sta- 
tionary Jaw has an extension forming a stake, by which the trap 
may be set up in the ground ; also an arm on which the trip for 
setting and springing the trap is pivoted. The other Jaw has a 
catch for hooking the trip. A lever, on the upper end of which 
the trip is formed, extcmds downward to the point wherethe jaws 
are to gripe the animal, and carries a yoke to be set in the runway, 
so as to be moved by the animals in attempting to pass under It. 
COVER FOR THRASniXG MACHINE TUMBLING HODS, 

William R. Wilcox, Sterling Center, Minn.— This cover for the 
tumbling rods of thrashing machines will allow the knuckle joint 
to be oiled without removing the cover. 

rSIPROVED LAND ROLLER. 

Fredus B, Hadley, Monterey, 111.— This consists of an Improved 
land roller, made hollow, and provided with ribs or flanges upon 
the inner surface of its shell and the heavy inner cylinder. 

IMPROVED GRAIN SEPAHATOll. 
David E. IMsher, Patterson, Ohio.— For operating or shaking the 
screen shoe, a differentiailj- ribbed and eocent.ricail.v mounted re- 
volving cam is employed. 

IMPROVED WEANING BIT. 
Philip Hcttk, Toledo, Iowa. -This consists in the hollow bit hav- 
ing a V bend f orme<l in its middle part.,and perforated with a num- 
ber of holes, and provided with the ilgid arms. The rigid attach- 
ment of the amis prevents the bit from turnin;; in thf animal's 
mouth and gettinir into such a position as not to be ellectlvf. 

IMPROVED PLOW. 
KolK^'t Cassidy, Thoiiius It. Lamb, and Chuuucey li. Vaugbau, 
Bclolt, Kan.— This improved plow is without side draft, and of 
lighter draft than ordinary plows, and may be readily adjusted to 
run deeper or shallower in the ground, and to take more or less 
land, as may tie desired. The plowshare is of special form, and has 
the cutting edge at right angles with the land slide. It is conibhicd 
with a slotted standai-d, curved inwardl.v to brlnjr the plow beam 
nearly over the center of the share. 

IMPROVED WHEEL PLOW. 

William A. Huddick, Carthage, Mo.— This impfovement consists 
of an A frame mounted on the plow beim transversely with a cas- 
ter wheel on the apex of the frame, to run on the land. There is a 
larger wheel at the end of one of the bars of the frame, and a 
tongue connected with the base of the frame. Wheels are con- 
trived for raising and lowering at will to adjust the plow for fur- 
rows of different depths, and for carrying the plow above the 
ground. 

IMPROVED PLOW. 

David H, Jarrard, Talladega, Ala,— This plow Is so constructed 
that the plow standard may be adjusted to give any desired pitch 
to the plow, and may be held securely in place when adjusted, and 
which will support the wing of the plow plate to pruvent It from 
being bent or broken. 

IMPROVED MOWING MACHINE. 
Charles B. Martyn, Waupun, Wis.— This improves the construc- 
tion of reapers and mowers in such a way as to convert the long 
and unequal stroke of the connecting bar into two short and equal 
strokes of the sickle with a motion of uniform velocity. 

IMPRO^'ED BUTTER WORKER. 
Charles Plyer, Hempstead, X. Y.— This invention consists of a 
concave dish with raised center, to which a swinging lever, of a 
shape corresponding to the dish, is swiveled. This Is to be worked 
all around the dish for cutting up the butter. 

IMPROVED GRAIN UEAUKK. 
Charles K. Myers and John W. Irwin, Pekin, 111., assiernoi's to 
s-ld Myers and Peter Weyrick, si me place.— The object here is to 
improve the construction of grain headers, so that the reel may 
be moved farther from and closer to the cutter bar automatically 
as the cutter bar is raised or lowered to operate upon taller or 
shorter grain. The device includes five new mechanical construc- 
tions. 

< <t> » 
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MECriANIKM KOR OPERATING TAK&UP ROLLERS I-'OR KNIT- 
TING MACHINES. 

Ira Tompkins and -Vibert Tompkins, Troy, N. Y.— This consists 
of the tension spring employed to regulate the tension of the cloth 
Interposed between the crank rod and the rod for working the 
take-up pawl lever. It is so arranged that when the machine does 
not deliver cloth for any reason, as when not making stitches, the 
spring will compress and allow the crank rod to work its regular 
course, while the pawl lever will be held by the tension of the cloth 
until the cloth is delivered from the machine again. 

IMPROVED SELVAGE GU.VRD FOR LOOMS. 

John H. Mills, Lisburn, Pa.— This is a wire finger, with a spring 
lever fitted to a little block, to be so attached to the loom temple 
that the finger projects down past the selvage at the point where 
the filling is beaten up, so that the shuttle draws the filling around 
said finger until it arrives at the box at the other side. The reed 
then strikes the sjiring lever, and raises the finger out of the loop 
after the shutter enters the box. The guard moves along with the 
temple relatively to the cloth, so that it is always in the right po- 
sition. There is a guard on each side for each selvage. The object 
is t > make the selviigc more uniform and regular than it is ordina- 
ly made. 

I.MPIIOVED HOSE GOODS. 

Henry G. Hubbard, MlddIetown,Conn., assignorto Russell Manu- 
facturing Company, of fame place.— The Invention consists in an 
improved hose goods, having one or more selvages upon one edge, 
and two or more upon the other edge, to interlap with each other 
in forming the seam. 



< < » » » 



NEW CHEMICAL ANB HISCELLANEOUS INVENTIONS. 



IMPROVED REED ORGAN STOP ACTION. 

Henry Smith, Gananoque, assignor to himself, Joseph George, 
and Charles Mee, Kingston, Canada.— This consists of a cam lever, 
pivoted to the key board, and connected to the stop, and so ai^ 
ranged as to act directly on the valve or mute, making a simplL 
and cheap contrivance. 

IMPROVED INHALER. 

George L. Crosby, Hannibal, Mo.— This invention consists In 
combining a glass stopper, having an acid receptacle and air pas- 
sages, with a grooved stopper and tubes. From the acid recepta- 
cle the fumes are drawn down through a tube into the liquid in tbe 
body of the Inhaler, to be inhaled through a flexible tube. 



IMPROVED F.AUCET. 

Patrick Skelly, New York city.— This relates to Improvements 
in faucets for barrels of all kinds, that a tight seating of the stop- 
cock without leakage, and a superior and readily applied coupling 
with the liquid-conveying pipe, are obtained. 
IMPROVED SOAP FRAME. 

Daniel Whitaker, Boston, Mass.— This soap frame can be conve- 
niently set up and taken down, and its side and end plates are more 
firmly connected than others of its class. The base of the frame is 
made in three parts, secured to each other by transverse screw 
bolts, whereby they are adapted to enter grooves in the ba.se of 
frame, and arc attached thereto by hooks and staples. The end 
portions of the frame have clamping bars attached, whereby 
they may be locked to the sides, in such a manner as to hold the 
ends vertical, and form a tight joint between them and the sides ; 
and lastly, the side portions of the frame are provided with truss- 
like braces, whereby they are prevented from buckling, warping, 
ete. 

IMPROVED END FASTENING KOR SUSPENDERS. 

John H. Murfcy, New York city.- A clip of sheet metal is con- 
trived for fastening one or two ends to the buckle, hoop, loop, or 
otherde^•lee, for connecting the end to the principal strap. The said 
conti-lvance is such that the clip can be made by stamping or 
punching it out at one blow of a press, and can be fastened on the 
strap without sewing, riveting, or other means required to puncture 
or slit the end. 

IMPROVED llAltXESSCl.AJIP. 

.lames McCormiek, Gliddon, Iowa.— This consists of lubbei^f aced 
metal plates for attachment to the jaws of harness makers' sewing 
clamps, to hold the leather to be sewn without injury to it, and, at 
the same time, Urmly. The said plates are constructed with a 
groove in the face side, which receives the rubber facing, and hold." 
it without other fastenings. 

IMPROVED l.;V.\l'OUATING I'A.N. 
S*ydney S. Connor, Amite City, La.— This consists In aii iiiiprove- 
iiient in evaporating pans by providing them with detachable par- 
titions having angle bars to make tight connection with th<. bot- 
tom. 

LMPUOVtlU PEDAL .Vl'TACIIMFA'T KOIl CAIilNET OliGA-NS. 
Benjamin L. Boomer, Campello, Mass.— This is a contrivance for 
clo.^ing up the opening in the front of the ease for the pedals, and 
fastening and unfastening the panel which closes it by the desk. 
The object is to make a better and neater appearance, and protect 
the instrument from dust, mice, etc. 

IMPROVED STOPPKR KOlt SHIPS' RUNNING GEAR. 

.lohn W. Knight, New York city.— The object of this invention is 
to prevent the chafing and wear of the sail of a vessel from the 
rope or buntline b.v which it is drawn up; and it consiEts of a stop- 
per attached to the mast or any part of the rigging by which the 
rope is held, so that it will hang loosely over the sail, and so thni 
when the fall of the rope is hauled in, it will let the rope go free. 
IMI'IIOVKD METAL TOY. 

William A. Harwood, Brooklyn, N. Y.— This improvement in loy 
horses consists of a contrivance of the support by which the hoi-se 
Is mounted on the wheels, so as to be elevated and to make » 
stronger support than is now used, and yet employ less metal to do 
it. It consists of a narrow strip of metal or wire, bent so o-s to iniike 
a light support, and at the same time stiffen the metal. 
I.MPROVED BIIEECII-LOADING TIRE ARM. 

Ira M. Earle, Guilford Center, Vt.— This consists of a hammer 
contrived to explode the cartridge and close the breech at the 
instant, the said hammer moving as the radius of a circle, and 
forming, with the housing, ares of concentric circles, in such man- 
ner that it bears at all times the same relative position to the 
solid housing, which supports It in its rear, and sustains the shock 
of the explosion. The hammer cannot explode the cartridge till 
it is in position to close the breech. The Invention also consists of 
the shell extractor, so arranged that it is operated by slight exten- 
sion or continuation of the thumb pressure In the motion of cock- 
ing the piece. 

LMPROVED COUNTER STIKFENER FOR BOOTS AND SHOES. 

George W. Simpson, Federalsburg, Md.— This consists in a skel- 
eton counter or back stay made of spring steel, and consisting of 
the parallel bars and the cross bars, having their projecting ends 
bent inward to adapt it to be applied to boots and shoes. Its object 
is to prevent boots and shoes from being run over at the heel. 
IMPROVED FISH TRAP. 

James McRobei-ts, Toledo, Iowa.— This is an improved trap for 
catching flsh at the outlet of lakes and ponds, and in other places 
so constructed aa to prevent the escape of the fish within the trap 
when another flsh is entering, and to prevent the smaller flsh from 
being destroyed by the larger ones. 

IMPROVED ARTIFICIAL FLOWEPS. 
Mrs. Eliza F. Penley, Brooklyn, N. Y.— This consists of flowers, 
leaves, and other articles cut of layers of rattan pith or other 
wooden strips, wound In continuous strands or coils and cemented 
together, the leaves being attached to a suitable stem. 

IJIPROVED PASSENGER REGISTER. 
William Mehan, Hoboken, N. J.— In the doorway of a car is piv- 
oted a vertical t>haf t to which a turnstile is attached. In the floor 
of the car beneath one side of the stile is placed a weighted plat- 
form, of such a size that the passenger cannot step over it. A set 
of ordinary registering wheels is so arranged as to turn the flrst 
wheel of said register through the space of one tooth at each de- 
pression of the platform. 

IJIPKOVEI) I.ETIIOK BOX. 
J'rauee lersche, New York city.— This consists of a letter box 
with two or more downward inclined letter spaces, with slotted 
bottom parts, so that the letters may be seen through the open- 
ings in the doors of the adjoining boxes below. 

I.MPROVED RALE TIK. 
Beall Hempstead, Little Rock, Ark.— This improvement consists 
in a buckle slotted at one end so as to allow the bale band to be 
fastened thereto by simply bending it around the same, thereby 
economizing bands ; and having at the other a button upon the 
under side, having two extensions, one of which is larger than the 
other, which button is adapted to pass through a slot In the other 
end of the bale baud and thus secure the band around the bale. 
] The button ma.v occupy any position with respect to the buckle, 
and the arrangement is such that to loosen the band the buckle 
must be brought to a position that the strain of the band will not 
naturally allow it to assume, thus insuring a secure fastening. 

IMPROVED FAUCST .VTTACDMENT. 

Hai-ry L. Sadler, Brooklyn, N. Y.— This invention coneiste of a 
screw threaded busulng of the faucet hole, in connection with an 
Interior tube, having recesses, and a wooden closing plug. The 
plug tube has interior projections, that are engaged by lugs of a 
hoUow and threaded key that screws into the bushing and carries 
in a socket with wooden lining, the faucet, opening or closing the 
keirbythe insertion or withdrawal of the faucet koy. 
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IMPROVED FISHING ROD REBL. 

Charles L. Noe, Bergen Point, N. J.— This consists of a brake for 
stopplner the overrun of the line after the lead has fallen into the 
water. It is composed of a plate fixed on a joint, so as to he borne 
on the spool by a sprinsr, and having: a thumb lever, by which to 
hold it off until the moment the lead strikes. 

IMPROVED PROCESS OF RESTORING CRAPE, LACES, ETC. 
Aaron Joseph Shriver, Baltimore, Md.— This invention relates to 
a novel process of cleaning and restoring rumpled and faded crape, 
lace, and othersimilar thin material. It consists in immersing the 
fabric in a specially prepared solution consisting of alcohol, a 
suitable dye stulf, and shellac, and afterwards subjecting the ma^ 
terial to the action of steam, which brings out the color of the 
dye and crimps the fiber, the shellac serving to hold the fiber in 
Its crimped form, so as to present the original texture of the fab- 
ric when new. 

IMPROVED COMBINED STEREOSCOPE AND 6RAPH0SCOPE. 

James Lee, New Brighton, N. Y — When the lens holder is raised 
into an erect position it is caught and held by a spring catch, and 
is thus not liable to fall back and mar the instrument or break the 
lenses. Wings or side shields are employed to keep the light from 
the eyes when using the instrument. Said wings may be closed 
against, the lens holder. 

I.MI-ROVED TUG BUCKLE. 

Herbert C. Ward, Willmar, Minn.— When the draft strain comes 
upon the buckle the bail slips forward, and the tug is clamped be- 
tween a cross bar of the bail and a front cross bar of the buckle 
frame, thus relieving the tongue from the most of the draft strain. 
The principal use of the tongue is to prevent the tug from slipping 
when the draft strain is being applied, and to prevent the said tug 
from working loose. 
METHOD OF UTILIZING THE LEATHER OF CARD CLOTHING. 

Frank E. Brummit, Walpole, Mass.— This inventor takes the old 
card clothing as it now comes from the mills and is thrown away, 
removes the teeth, and gums the leather with gum tragacanth. He 
then resets the leather with new teeth, pricking the holes in the 
opposite way to the first setting, so that they will not go in the 
same holes which they would be liable to do if set in the same di- 
rection. The gum fills the old holes, and in some measure restores 
the leather to the original condition for receiving and holding the 
teeth. 

ANKLE SUPPORTS FOR SKATES AND IMPROVED SKATES. 

Julius Drucklieb, Jersey City Hights, N. J.— The first invention 
consists of an outwardly curved supporting rod that is applied to 
a socket pivoted to the side of the runner. The supporting rod 
makes it easier to beginners to Icam to skate, while it gives to the 
accomplished skater a support for the lower muscles, so that he 
can hold out longer and practice with less fatigue. The second 
invention relates to > uch improvements in skates that the same 
may be instantly and rigidly applied to the heel and sole of the 
shoe. A set screw allows the adjustment of the skate to any size 
of heel, while a swinging lever produces, by being carried up un- 
til retained by a stop lug, on the runner, the tight attachment of 
the skate to the boot heel, releasing the same when the lever is 
lowered and the griping of it'< sharp edge is discontinued. The 
front part of the boot or shoe is connected to the skate by an ad- 
justable toe holder. 

IMPROVED CARTRIDGE. 
Albert Hall, New York city.— This relates to improvements in 
the construction of paper cartridge shells, by which the same are 
considerably stiffened, and the anvil rigidly and strongly secured 
in position in the shell. The Invention consists of a diametrical 
anvil, made in one piece with an encireling socket tube, ret,ained 
securely by a paper shell and metallic cap piece. 
IMPROVED SHOE FASTENING. 

William J. Vitt, New York city.— The flap is fastened to the up- 
per by a n umber of tubular clips applied to the shoe. The clips of 
the flap and upper are arranged to alternate with each other, and 
connected by a string that is secured by a knot to the lowermost 
clip. The string is then passed through all the clips, the upper end 
giving readily for the opening of the fiap in putting on or taking 
off the shoe. The end of the string is applied to and rigidly re- 
tained by a suitable clamping device, and then passed through a 
hole or eyelet of the upper to the inside to be wound around the 
ankle. 
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IMPROVED SASH FASTENER. 

Thomas Hill, Portland, Me.— The invention relates to a fastener 
so constructed and applied as to lock the upper and lower sash to- 
gether in any adjustment. The fastener consists of a notched and 
slotted plate, secured to the side bar of the upper sash, and a but- 
ton or cateb pivoted to the top of the lower sash, the arrangement 
being such that the catch works in the slot of the plate, and enga- 
ges the notches thereof to hold the sash at the desired hight. 

IMPROVED WASHING MACHINE. 
Franzis M. Hellstrom, Lawrence, Kan.— The rubbing surface of 
the suds box is formed by attaching half-round strips of wood at 
their ends to strips of zinc. The movable rubber is formed by atr 
tachlng half-round strips of wood to the curved edges of segmen- 
tal disks. When the levers are arranged in a vertical position their 
ends rest against cleats attached to disks of the movable rubber, 
against which they are locked by catches, so that the rubber will 
be operated by operating the levers. 

IMPROVED KNIFE-SCOURING MACHINES. 
Herbert Symonds, Troy, N. Y.— In thlsdevice the polishing pow- 
der is fed downward to the polishing pads from the reservoir. 
There is also a new mechanical construction of the pads. 
IMPROVED BOLT. 

Francis Robinson and John H. Fen-is, Trenton, N. J.— This con- 
sists of a bolt that slides and turns in a barrel by means of an in- 
clined elliptical collar of the bolt bearing on the correspondingly 
beveled end of the barrel. The bolt is retained in locked position 
by a shoulder or scat of the handle. 

IMPROVED CARPET STRETCHER. 

Joseph S. Ingham, KnoxviUe, Pa.— This is an Ingenious combine^ 
tion of lever and pulley for drawing the edges of carpets out taut. 

IMPROVED DOOR BELL. 

James M. Hinchey, Philadelphia, Pa.— This consists of a bell me- 
chanism operated by a swinging lever that winds up a spring and 
rings the bell on a release of the pull, by the action of the spring 
and transmitting gear wheels. 

IMPROVED HEATING ATTACHMENT FOR STOVES. 

Lars M. Madson, DaneviUe, Dak. Ter.— This is an improved heat- 
ing attachment to cooking and heating stoves, by which the heat 
of the fire gases is more completely utilized before escaping into 
the chimney. It consists of a sectional pipe, made of jointed el- 
bows at suitable inslination, and supported on the stove and on an 
adjustable brace standard. 



IMPROVED PROJECTILE. 
James M. Pollard, New Orleans, La.— This invention consists in a 
projectile having a central cylindrical portion, with ends sym- 
metrically tapered to a conical or paraboloidal form, the rear end 
of the projectile being upset or molded with a raised cireumfer- 
ential bur, which is of less diameter than the cylindrical portion, 
and has a convex end. The double paraboloidal form adapts the 
projectile to the least resistance from i.he air, while thr' raise bur 
acts in the nature of a guide, as a feather to an arrow. 

IMPROVED FEATHERING PADDLE WHEELS. 
John H. Clow, Orange, Wis.— Certain improvements are made in 
that class of paddle wheels designed for the propulsion of boats in 
which the paddles are pivoted upon one side of the center so as to 
feather or move edgewise in rising from the water so as not to 
carry dead water. The invention consists mainly in the particular 
construction of a locking bolt, arranged to bo operated by a lever 
and cam, and located in the central part of the wheel so as to en- 
gage with the middle part of the paddle, and lock or release the 
same at the proper time. 

IMPROVED PORTABLE DERRICK. 

Shirwood Y. Beams, Belleville, Texas.— This consists of an ad- 
justable crane mounted on a truck pl<tform, having an overhead 
frame for the support of the upper end of the crane post, and 
braces for staying the frame. The crane can thus be turned 
around to overhang the sides. The whole is a simple apparatus, 
which may be moved readily from place to place by hnnd or by 
horse power. 

IMPROVED WINDMILL. 

James Ward, Wlnnemucca, Nov.- This consists of an upright 
wheel with spirally curved floats, in connection with a cor- 
responding number of fixed and hinged and weighted shutters, of 
which the latter are regulated by weights and a connecting gov- 
erning string. 

IMPROVED AUGER HANDLE. 
James Magers, Gervais, Oregon.— By suitable construction, a 
locking plate prevents the bit from turning in the handle when the 
auger is in use, and at the same time aliens the bit to be readily 
detached and attached when desired. 

IMPROVED SAW SET. 
Henry Itskin and John Gregg, Bockfield, Ind.— This is a set to be 
used with the hammer. It has a wedge-shaped notch in the end, 
and a gage to regulate the position from the side of the saw, so 
that by placing the notch on the point of the tooth, and hammer- 
ing the end of the tool, the same as an upsetting gage, the tooth 
will be set by bending it laterally. There is also an upsetting notch 
in t he tool to adapt it for both kinds of teeth. 

IMPROVED NUT LOCK. 

Samuel Henry, Chenoa, III.— This improved nut lock is formed of 

a curved plate, having its ends curved upward, and havlngnotchcs 

with inclined sides and straight bottom formed in said ends, to 

adapt it to be applied to the nuts of a pair of bolts. 

IMPROVED TIRE UPSETTER. 
Gbenezer B. Bose, Goshen, assignor to himself and George M. 
Bull, New Baltimore, N. Y.— The tire or other iron to be shrunk is 
heated, placed upon plates, and clamped against toothed blocks by 
eccentrics. Then one plate and its toothed block and eccentric are 
forced forward, shrinking the iron. 

IMPROVED MACHINE FOR MAKING WEDGES. 
John Lennerton, Truro, N. S.— The first part of this invention 
consists of two revolving cylinders fixed upon a shaft furnished 
w 1 th four cutters 1 a each cylinder, so arranged as to cut the wedges 
to the required thickness and taper. The second part consists of 
two other revolving cylinders, similar to the first pair, so arranged 
upon the same shaft as to cut the wedge to i he required width. 
The third part consists of a circular saw and movable table top, so 
combined and arranged as to cut the wedge to the required length, 
and working in conjunction with the other parts. 

IMPROVED TIMING ATTACHMENT FOR WATCHES. 

Thaddeus Ackley, Warren, Ohio.- A splralspring is arranged be- 
tween a top plate and a grooved disk, and serves to throw the disk 
into contact with the spurred catch at the instant when the lever 
releases the disk-lifting spring. The spurred catch engages the 
grooved disk at any position, so as to instantly turn the same with 
the arbor, and move thereby the second wheel. By pulling out the 
controlling lever the disk is detached from the spurred catch, and 
thereby the second hand stopped, the lever being pushed in at the 
moment when the timing is to begin, so that the second hand 
moves until, by pulling out the lever, it is stopped again, so that 
the time taken up by the race is indicated in reliable and conve- 
nient manner. 

IMPROVED MECHANICAL MOVEMENT. 

Miner G. Mosher, Wichita, Kas.— This is an improved device for 
converting a reciprocating into a rotary motion which has no 
deadponts. It mainly con lists in the combination of a n f ork, 
provided with two pairs of hook pawls, with the wheel provided 
with the bolts ; and in the combination of the three three-armed or 
T bars and their connecting rods or chains with the U bar or fork 
and with the two sets of hook pawls. 

IMPROVED STEERING PROPELLER. 
Flavins J. Ashbum, West Union, W. Va.— This consists of pro- 
peller blades arranged horizontally on and hinged to vertical 
crank shafts suspended from a horizontally revolving frame above 
the water; and connected by their cranks to the crank of a shaft in 
the center of thccirrying frame, and around which they swing. 
All the paddles thus face in the same direction, so that in the for- 
ward motion they turn upon a hinge and work edgewise, and in 
the back motion they work broadside against the water to propel 
the boat. This invention also consists of a stationary crank around 
which the bucket swings, made to be turned in either way, and pro- 
vided with means for turning it, which may work either by the 
engine or by the pilot wheel, whereby the direction in which the 
paddles act is changed at will to reverse the motion of the boat, 
and to utilize the propeller for steering it. 

IMPROVED METHOD OF ANNEALING PLOW MOLD BOARDS. 
Eli H. Babcock and John C. Whiting, Canandalgua, N. Y.— The 
object of this Invention is to enable chilled mold boards and other 
chilled castings to be cooled without warping or being strained, 
and thus keep them in exactly the required shape. It consists in 
removing the castings from t he chills as soon as they are cool 
enough to be handled, placing them in hot forms, and cooling 
them under pressure, and under a gradually diminishing heat. 

IMROVED CAR TRUCK SHIFTING APPARATUS. 
Bobert H. Bamsey, Cobourg, Canada.— This invention consists of 
a couple of trucks on each side of the track on which is the car 
whose trucks are to be shifted, carrying a beam extending across 
from one to the other under the car body at each end. There is a 
depressed portion of the main track, down which the trucks to be 
removed run, and detach from the ear, while the latter runs on 
the beam carried by the side trucks, which run at the same time 
on level tracks. The trucks to be connected are run up the grade, 
and thus brought into connection with the car. 



IMPROVED KET-nOLE GUARD. 
John La Blanc and Xavier St. Pierre, San Francisco, Gal.- This 
consists of a sliding guard plate opei-ated by a crank pin, sliding in 
a ssgmcntai recess of the face plate of the lock, and in a slot of the 
guard plate. 

IMPROVED AUTOJIATIC CAR BRAKE. 

Ira Bobbins, Hughesville, Pa.— This invention relates to an im- 
proved construction of car brake, designed to apply or remove the 
brakes automatically, or by hand, as may be desired. It consists 
chlefiy in the arrangement of a bellows operated continuously by 
the car wheels, which is employed for releasing the brakes by act- 
ing upon a tripping rod when the cars stop ; in the mechanism op- 
erating in connection with said bellows ; and in devices for auto- 
matically applying the brakes by the impact or concussion of the 
oars. 

IMPROVED CAR COUPLING. 

Nicholas Darrow, Hempstead, Texas.- The cars arc arranged 
with spring buffers, of which the buffers of one car have side- 
extending guard plates, to which the tapermg heads of the buffers 
of the adjoining car are fitted. The gunrd plates guide and assist 
in the coupling of the cars, and also prevent the cars from swing- 
ing too much from one side of the track to the other. 

IMPROVED NUT LOCK. 

Isaac Van Kuran, Omaha, Neb.— This consists of a washer of 
steel over a cavity in the fish plate, and surrounding the bolt, so 
that the pressure on the bolt on the fish plate Is transmitted to the 
surface of the plate surrounding the cavity by the washer. This 
allows of any required amount of pressure, and at the same time 
affords a spring with sulBcient reactionary power against the nut 
at all times to prevent it from becoming slack, so as to work off or 
unscrew. 

IMPROVED CAR COUPLING. 

Jacob F. Bochm, Hiawatha, Kan.— When the drawheads approach 
for coupling, the spring-supported links enter the mouth of the 
eoiTcsponding cavities at opposite sides of tho drawheads, strike 
against the pins, so as to throw them back and push them in up- 
ward direction on the guides, to allow the p issage of the links. 
When the links have entered beyond the pins, lever handles are 
thrown forward, and the pins dropped by the concussion of the 
drawheads, so as to couple the links. 

IMPROVED SIETALLIC GIRDER. 
John L. Nostrand, Brooklyn, B. D., N. Y.— In tho neck of the 
head or flange Is formed a longitudinal groove or channel, to I'e- 
eeive the edge of the web, where it is secured in place by bolts or 
rivets. Ily this construction, beams of a greater strength can be 
made by using the same quantity of iron, or of an equal strength, 
by using a less quantity of iron, and also, the strain is transferred 
from the rivets to the shouldei'S of the heads, against which the 
edges of the web rest. 

IMPROVED WATCHMEN'S TIME DETECTER. 
Jacob H. Ma'>scy, Allentown, Pa.— This is a watchman's time 
detccter, which is applicable to a buildins: for inside and outside 
use. It consists of a dial with concentric circles, revolved by a 
clock traiUi and operated by a suitable spring-marking device, in 
connection with a pull from the inside or outside of the building. 
The marking device is set for each day by a crank shaft engaging 
a rack of the marker. 

IMPROVED LEATHER- STRETCHING MACHINE. 
William Coupe, South Attleborough, Mass.— This is an improved 
machine for stretching leather for belts and other uses, so con- 
structed as to stretch the leather evenly when varying in thickness, 
and which may be readily adjusted to stretch the leather to any 
desired extent. 

IMPROVED VIBRATING PROPELLER. 
John Forgic, Sr., and John B. Forgic, Jr., Hicksvillc, N. Y.— This 
invention consists of carrying paddles in the form of the slats of a 
window blind, and working alternately sidewise and edgewise to 
the water as the frames swing backward and forward. The said 
frames are pivoted at the upper cnd,in such manner that the lower 
end works parallel with the engine rod, to which it is connected, to 
be worked by the steam power applied directly to the rod. 

IMPROVED DOUBLE-ACTING FORCE PUMP. 

George W. Hooper, Greene, Me.— In using the pump, as the pis- 
ton moves downward, a vacuum is formed above it, and the water 
is forced, by atmospheric pressure, through passages and a valve, 
and posses Into the upper part of the cylinder. At the same time 
the water in the lower part of the cylinder is forced out, opening 
another valve, and passes into the pump tube and out through it. 
As the piston moves upward, the water passes in through other 
openings and valves, and passes into the lower part of the cylinder. 
At the same time, the water above the piston is forced into the 
pump tube. 

IMPROVED VALVE GEAR. 

John B. Giles, Hazleton, Pa.— The crank pin which works the 
valve is carried In a block in a slotted disk which slides along the 
disk for shifting the valves, and to the opposite side of the axis for 
reversing, and is worked by a sleeve on the shaft of the disk to 
which the shafting lever is connected. The disk Is geared by a 
toothed rim with a wheel on the crank shaft (which gears are eo- 
centric), by which the irregularities of the crank are overcome. 
For a lap valve, tho slot in the disk for carrying the crank pin is 
ai'ranged out <if the center of the line of the axis of the disk to just 
the measurement of the lap and lead of one end of the valve. 

IMPROVED BARREL FOR WATCH SPRINGS. 
Sherman D. Johnson, Bast Haddam, Conn.— This invention con- 
sists of the combination of the mainspring barrel by suitable pawls 
with a separate toothed wheel around the barrel, that is capable of 
motion Independent of the rim on the breaking of the spring. 

IMPROVED CAR BRAKE. 

Jacob Blanshan, Le Fever Falls, N. Y.— This relates to brakes on 

opposite sides of wheels, the object being to relieve tho axles of the 

lateral pressure to which tbe.v are subject when the brakes apply 

to one side only. 

IMPROVED SHARPENING MACHINE. 
George W. Ingersoll and Harvey L. Fisher, Toledo, Iowa.— This 
is a new tool-holding device, whereby any cutting tool may be 
sharpened at an exact bevel without help, as one h ind can turn 
the stone and the other guide the tool against the same. By rolling 
a gage rod, gouges may be ground with the same bevel in superior 
manner. It is readily adapted to any size of grinding stone. 

IMPROVED FURNACE FOR BURNING SAWDUST.TAN BARK, ETC 
Frederic T. Kidder, Claremont, N. D .—This invention consists in 
using feeders under or in the bottom of the mass of the fine fuel, 
with which the stove is filled. The said feeders are pieces of wood 
extending from the front at the draft inlet along the stove to the 
back, and which, being ignited at the front end, burn slowly, toge- 
ther with the sawdust or tan bark Immediately around them, while 
the heat, ascending up the bank of other fuel, converts it into 
charcoal, and prepares it for burning as it falls down to the fire. 
In case the fiae material is very wet, perforated pipes are placed 
horizontally In the same, a little above the wood pieces, to conduct 
some of the heat into the mass, for drying it in advance of the Are, 
by passing from the tubes up through the fuel. 
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The Charge for Iratrti/m umler this head is One Dol- 
lar a Line for each insertion. If the Notice ex- 
ceeds Four Lines, One Dollar and a Half per Line 
mm be diarged. 



Agricultural Implements and Industrial Machin- 
ery fur Exportaud Ouinesciu UHe. U.U.AUcQ&Co., N.Y. 

For Bolt Forging Machines and Power Ham- 
mers, addrcsiiS. C. Foi-saltb& Co.. Manchester, N. H. 

For Salo— Valuable Patent, in whole or part, for 
Anti-Freczlag Fire Hydrant. Apply ICobt. Siucaton, 
Milwaukee, ^Vi8. 

You can depend upon thorough ventilation, a 
Qne lljtat, clciu sjileiroom, and plenty of ice water In 
either of the retail stores of Baldwin the Clothier, New 
York and Brooklyn. 

Telescopes and Equatorial Stands— Manufac- 
tured by John Byi-nc, 121 Ji^ast Fourth St., New York. 

Hydrant Hose, Pipes, and Couplings. Send for 
prices to Bailey, l<'arrell & Co., Fittsburt^h, Fa. 

Snyder's Little Giant One Horse Power Steam 
GnKine, complete with Tubular Boiler, only $150. Ward 
B. Snyder, Manufacturer, 84 Fulton St., New York. 

For 2d Hand Portable and Stationary Boilers 
and Koglnes. address Junius Harris. TltusviUe. Fa. 

Patentees— desiring light articles manufactured 
n Steel, Gray or Malleable Iron, and Brass, address 
Welles Specialty Works, Chicago, 111. 

Best Bolt-Pulleys— A. B. Cook & Co., Brie, Pa. 

Centennial Exhibition, Philadelphia.— Examine 
the Allen Governors, Machinery Hall, D. 9, Far. 71. 

Machino-cut brass gcai wheels, for models, &c. 
List free. D. Ullliert & Son. in Chester St., Phlla., Pa. 

"Dead Stroke" PowerHammers— recently great- 
ly Improved, Increasing cost over 10 per cert. Frtces re- 
duced over 20 per cent. Hull & Delden Co . , Danbury,Ct. 

Driving Belts made to order, to accomplish work 
required. Send full particulars for prices to C. W. Amy, 
143 North Third St.. Fhlladelpkla, Pa. 

Power & Foot Presses & all Fruit-can Tools. Fer- 
rjicute Wks., Urldgcton, N.J. & C. 27, Mchy. Uall,Cent'l. 

The French Files of Limet & Co. have the en- 
dorsement of many of the leading machine makers of 
America. Notice samples In Machinery Hall, French De- 
partment, Centennial Exposition. Homer Foot & Co., 
Sole Agents, ii Piatt St., New York. 

Shingles and Heading Sawing Machine. See ad- 
vertisement of Trevor & Co., Lockport, N. T. 

Solid Emery Vulcanite Wheels— The Solid Orig- 
nal fCmery Wbeel— other kinds Imitations and Inferior. 
Caution —Our name Is stamped In full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The besi 1^ the deal esi. New York Belting and Pack- 
ing Company, 87 and 38 Park Sow. New York. 

Hotchkiss Air Sprinjj Forge Hiunmer,bestin the 
market I'rlceslow. D. Frlsblc& Co. , New Uaven,Ct. 

Patent Scroll and Band Saws, best and cheapest 
in use. Cordesman, Egan & Co., Cincinnati, Ohio. 

Linen Hose for Faotoiios- 1, IK, 2, & 2K inch. 
At lowest rates. QreencT weed & Co., It) Park Place. N.Y. 

Baxter Wrenches fit peculiar corners. Prices 
reduced. Greene, Tweed & Co., 18 Park Place, N. Y. 

Stcol Castings, from one Ib.to five thousand lbs. 
Invaluable for strength and durability. Circulars free. 
Pittsburgh Steel Castlug Co., Pittsburgh, Pa. 

For best Presses, Dies, and Fruit Can Tools, Bliss 
ft Williams, cor. of Plymouth aud Jay, Brooklyn, N. Y. 

For Solid Wrouijht^jron Beams, etc., see adver- 
tisement. Address Union Iron Mills, Pltts.^urgh, Pa., 
for lithograph. &c. 

Hotchklss & nail, Meridcn, Conn., Foundrymen 
and workers of sbeet metal. Fine Gray Iron Castings 
to order. Job ffork solicited. 

For Solid Emery Wheels and Machinery, send to 
the Union Stone Co., Boston, Mass., for circular. 

Hydraulic Presses and Jacks, new and second 
hand. Lathes and Maculnery for Polishing and Bumug 
Metals. E. Lyon, 47U Grand Street. New York. 

Spinning lUngs of a Suporior Quality.— Whitins- 
vllleSplnniaelilngCo., Wliltlusvlllu, Mass. 

Diamond Tools— J. Dickinson, 64 Nassau St., N. Y. 

Temples and Oilcans. Draper, Hopedale, Mass. 



horse power engine ? A . We think you would find 
it more satisfactory and cheaper to pump the 
water by means of the windmill, and store it in 
a tank for use during calms. You might compress 
air by means of the windmill, for the purpose of 
driving an engine. But the air receivers would 
need to be larger and more expensive than the 
water tank. 

(2) P. H. S. asks: 1. How cin I granulatp 
soft solder to about the size of common shot ? A. 
Melt the solder and pour it in a thin stream from 
some hight into a vessel of cold water. 2. Does 
common half hard brass wire in the coil suffer a 
loss of strength by being exposed to the air ? A. 
The loss, if any, is very slight.. 




11. M will Knd, on reference, that lUe den 
tlfrlce described on p. 7.'J, vol. 34, is a good one.— 
F. J. M. is informed that there is no formula for 
the horse power of a boiler. Ample boiler power 
for your engine is always to be recommended.— 
A. L. F. should use marine glue for fastening 
eloth or paper to wood. See p. 43, vol. 3^.- C. W. 
F. will flad directions for etching on glass on p. 
409, vol. 31.— H.S. can calculate the speed of his 
planer by using the formula given for speeds of 
pulleys on p. 356, vol.34. He should temper his 
moldins knife to a brown color. See p. 21, vol. 
31.— H. H. should cover tho copper eonnectlons in 
his Bunsen battery as described on p. 233, vol. 34. 
—A. A. can temper his mill picks by the process 
described on p. 106, vol. 25.— W. D. Y. can calcu- 
late the lifting power of hydrogen by the formu- 
la given on p. 74, vol. 31.— W. H. S. can prevent 
rust on iron and .steel by the method described on 
p. 169, vol. 33.— V. 11. A. will And directions for 
galvanizing iron on p. 313, vol. 33.— W. L. D. will 
find a description of lightins K'as by electricity on 
p. 4, vol 29.— G . W. B. will find a recipe for a black 
japan on iron on p. .208, vol. 20.— W. S. R. will find 
a description of a process for rendering tallow on 
p. 4D9, vol. 34. To bleach tallow, see p. 27, vol. 31. 
— M. M. M. will find a recipe for a bug extermina- 
ting liquid on p. 21, vol. 31.— G. B. M. A. J. W., 
J. C, J. McC, D. R. P., K. J., L. W., and others 
who ask us to recommend books on industrial and 
scientlflc subjects, should address the booksellers 
who advertise in our columns, all of whom are 
trustworthy firms, for catalogues. 

(I) E. J. D. say.s: L use large quantities of 
water for irrigation ; and at present I raise it by a 
windmill and pump, but it is very uncertain, as 
the wind gives out just when it is wanted. Can I 
compress air enough with my windmill for a two 



(3) 11. T. S. asks. 1. What remedy can I 
use to destroy the insects which infest the rose 
bushes? A. Tobacco water. 2. How can I pre- 
vent weeds from growing? By hoeing or pulling 
them up. 

(4) A. says : I have been tryiuj,^ to make 
nitrous oxide gas, but have not succeeded. After 
I have heated the ammonia for a few moments, 
the water from the wash bottle comes in to the 
chemical flask. How can I remedy it? A. Place 
pure nitrate of ammonia in a capacious llask, pro- 
vided with a suitable perforated stopper, through 
which a piece of glass tubing, beat at right angles, 
just passes. This is to be connected by means Qf 
rubber tubing with an empty bottle, fitted in a 
similar manner to the ordinary wash bottle, with 
the exception that neither of the tubes must ex- 
tend to the bottom of the bottle ; they should 
be cut off just on the inner side of the stop- 
per. This will serve for condensing the great- 
er part of the moisture that comes over, and at 
the same time prevent the retreat of the liquid 
into the hot flask on the removal of the source of 
heat; it is well to keep this bottle immersed in 
cold water during the operation. The purifying 
bottle may consist of a tall, slender (dry) wash 
bottle, filled with coarsely broken lumps of proto- 
sulpbate of iron (copperas). The inlet tube of the 
purifier must extend quite to the bottom of the 
vessel, so as to force the gas to pass through the 
entire column of copperas. When the evolution 
of gas ceases, the reservoir should immediately be 
disconnected from the purifier and the stopper re- 
moved from the generating tlask, before the heat 
is removed. If these latter precautions be ob- 
served, there will be no danger of a retreat oven 
if a wash bottle be employed. 

(.5) A. L'i3. says : Please give me a good 
recipe for removing paint stains from white 
shirts. A. Kloisten with benzole and cover on 
both sides with warm pipe clay. Place under 
pressure for several hours, and repeat if necessary. 
You should have stated, if possible, what kind of 
paint produced the stain, to enable us to properly 
answer the question. 

(6) S. H. D. asks : Are the engines of Mr. 
Corliss at the Centennial exhibition connected on 
one shaft at right angles ? A. Yes. 

(7) H. W. asks: What liquid must I add 
to your mixtures for colored fires in No. 13, vol. 
34? I hive tried the liquid given in the same num- 
ber with the result that it will not harden or bum . 
A. Colored stars may be made by using any of the 
recipes for colored fires with a mixture of isin- 
glass (pure gelatin) H oz., camphor H oz., and al- 
cohol H oz. Make into balls of the requisite size, 
roll in gunpowder, and dry in the sun. 

(8) W. L. S. pays: The packing box 
around the stem of the slide valve on my engiie 
his got stuck fast with old tallow and perhaps iron 
rust, so that I cannot move it either way, and the 
box needs new packing. How can I loosen it with 
out taking off the steam chest ? The box is of the 
usual form, set up by two bolts. A. Try driving 
wedges behind the flange. 

(9) W. II. W. asks : What can I add to an 
nine black so OS to keep it black. In dyeing leather? 
When dLssolved in water or spirits, it turns to a 
brown color. A. Try the addition of a small 
quantity of sulphate of copper to the liquor ; and 
after dyeing, pass between warm copper rollers. 

(10) J. R. C. asks: Is there any known sim- 
ple and cheap method or process for forming, dis- 
solving, and retaining in perfect solution the 
protocarbonate of iron, in a common mineral 
fountain? A. The protocarbonate of iron is by 
nomcansararesult. It dissolves as completely as 
bicarbonate in carbonic acid water. Large quan- 
tities of the pure caibonate are employed in the 
preparation of artificial mineral waters. On ex- 
posure to the air,the iron is finally deposited as an 
oohcry deposit of the hydra ted peroxide. 

(11) J. A. W. asks: A friend und myself 
have had an argument about a vacuum. My 
friend states that, if we lake a cylinder that will 
stand an external pressure of 25 lbs. to the square 
inch, we can collapse it with an air pump that 
is strong enough for the work. I claim that 
15 lbs. per square inch is the limit. Who is right? 
A. The atmospheric pressure upon each square 
inch of surface equals 15 lbs. , so that a bollcrca- 
pable of resisting this pressure would not col- 
lapse under the circumstances you mention. 

(12) B. F. G. aakg : How is pyrolignate of 
iron or iron liquor made? A. It is obtained by 
dissolving scrap iron in pyroligneous acid (crude 
wood vinegar) and evaporating down until of the 
required strength. 

(13) U. W. C. asks: Is there any way to 
clear the smoke from a mine with a 100 feet per- 
pendicular shaft, and about the same length of 
horizontal tunne< at the bottom ? A. The usual 
way is to improve the ventilation by a suitable 
shaft. 

(14) R. W. asks: Can you inform me how 
to color fabrics to a yellow or fawn color? A. 
Wash several times in dilute solutions of carbo- 
nate of soda and soap, rinse thoroughly In clean 
water, and bleach with sulphurous acid. 



(15) J. S. asks: I cannot get a fine line on 
tracing cloth. Please tell me how to work it, and 
how to color plans on tracing cloth. A. Use tra- 
cing cloth with one side glazed. The other side has 
a dead finish, and the cloth will take as fine an ink 
line as desired on the glazed surface. To color, use 
the brush only damp with the color, and apply on 
the back or dead finished side , and the color will 
show through. Do not get the brush too wet 
with color, and you will succeed. 

(10) H. S. J. says: We are using three 
boilers for steam heating, and we find a great deal 
of unconsumed mater al is wasted with the ashes. 
We use Illinois soft coal on grate bars with Ij'j 
inch openings. A. Decrease the width of open- 
ings as much as possible. 

(17) A. E asks: When cold water is sud- 
denly brought into contact with red hot iron 
plates, OS in the case of many boiler explosions, 
does it become decomposed into hydrogen or oxy- 
gen, or is it merely converted into steam ? A. It 
is not at once converted into hydrogen. A small 
portion of it is converted into steam of a high ten- 
sion, which buoys up the remaining water and 
prevents actual contact with the hot iron. 

(18) C VV. J. says: Home made potash 
soap with us will not keep. It has a tendency to 
spoil, and in a short time it smells badly. We 
therefore do not put up at a melting as much as 
we wish. Please inform me what will preserve 
such soap from this tendency. A. The trouble is 
probably due to the fact that the conversion 
of the fat into soap is not complete, either from 
an insufficiency of the alkali, or that the boiling 
is not continued long enough. 

(19) H. P. J. asks : •" ill you give me the 
proportions of the smallest steamboat that can be 
built for practical working, to make 10 miles per 
hour in Stillwater? A. Probably it could bomade 
as short as 25 feet. See p. 1S5, vol. 29. 

(20) VV. A. H. asks: 1. Is there any metal- 
lic compound softerthan lcad,andthathasas high 
or higher a point of fusion ? A. We do not know 
of such a metal or alloy. 2. What would be the 
amount of wear upon small steel dies used for 
stamping lead ? A. This could best be determined 
by experiment. 

(21) W. O'H. .says: If you take two vessels 
of equal size, fill one with water and the other \^ 
full of very finely sifted coal ashes, you will find 
that all the water in one vessel can be poured into 
the vessel containing the ashes without any over- 
flow ; also that all the ashes in one vessel may be 
slowly transposed into the vessel containing the 
water without the latter overflowing. Do the 
facts prove that ij of the body of ashes is com- 
posed of air cells? A. If you place the same 
quantity of water in a tube, having about a quar- 
ter inch bore, mark the center of the meniscus at 
the top of theliquid, and finally add the quantity 
of a hes mentioned. You will find that every grain 
of ashes introduced will cause a corresponding 
displacement of the surface mark. 

(22) E. C. N. asks«: I. In two water tanks 
of the same dimensions, the temperature of both 
and the amount of water drawn from each being 
alike, in which will a 10 lbs. cake of ice last the 
longer, the one in which the ice is cut in small 
pieces, or the one in which it is put in in a large 
piece? A. Other conditions being the same, the 
ice in the tank containing the fragments will melt 
■ he quicker. 2. Why? A. Because it exposes a 
larger surface of contact with the water. 

(2i?) F. J. asks: Will an engine If x 3 inch- 
es have sufBciont power to run a screw-cutting 
lathe of 12 inches swing, 3 feet between centers? 
A. No. 



(24) N. W. H. asks: How can I soften 
small castings of gray iron, so as to drill them 
with twist drills? They are chilled in cooling. 
A. If you use carbolic acid with your drills, you 
need not soften the iron. 

(25) G. E. H. asks : 1. What is a pitman 
rod? A. A pitman has a reciprocating motion at 
each end. 2. Is the connecting rod of an engine 
a pitman rod ? A. A connecting rod performs a 
rotary motion at one end. 

(26) T. F. M. asks: Plea«e give me a rule 
for calculating the horse power of a rotary en- 
gine. A. There are no known rules applicable to 
the horse power of rotary engines. 

(37) G. E. B. asks: Please fjive me a recipe 
for making a face on a fine polishing wheel for 
steel and iron. A. Use a leather-faced wooden 
wheel and Vienna lime. 



(28) R. C. M. asks : How can 1 set black 
carbons in steel cutters, and fasten them immov- 
ably? A. Make holes a trifle larger than the car- 
bons; then insert them, and rivet the metal round 
them with a small set and hammer. 

(29) S. A. B. says : How can I make a nire 
smooth flnish on the barrels of cannon stoves? 
A. Use Albany or Waterford sand, or a facing 
sand composed of 1 part of coal dust to 8 or 10 of 
Albany sand. 

(30) H. H. .says: Please give me a recipe 
for a cleansing composition or mixture that could 
be rubbed upon bright steel tools, which can be 
bestheatedin lead and, after being hardened in 
water, will still be bright. A. We know of no 
method of accomplishing your object. 

(31) II. M. A. asks : 1. C n you tell me how 
to make a cheap and simple battery, or a mag- 
neto-electric machine? A. You can construct a 
gravity battery, one of the cheapest forms, in the 
following manner: Place a copper disk at the bot^ 
tom of a jar fliied to within one or two inches of 
the top with water ; dissolve a little sulphate of 
zinc in the water and suspend a zinc disk from 
the top of the jar. The wire leading from the 
copper disk should be covered with guttapercha. 
A handful of sulphate of copper crystals dropped 
in is sufficient to put the battery in action. Any 



desired strength of current can be obtained by 
properly regulating the number and size of the 
elements. 2. In Mr. M. Alfred Niaudet's machine, 
illustrated on the fli'st page of your Scpplemkst, 
No. 9, what size and how long should the iron for 
the electro-magnets be ? A. They can be made 
of almost any dimensions desired; from IHi to 2 
inches long and K inch in diameter will be 
found convenient. S.What sized wire should they 
be wound with ? A. No. 23 will answer for cur- 
rents capable of overcoming considerable resist- 
ance. The size is varied to suit particular re- 
quirements. 4. What should the wire be covered 
with? A. Silk is best, though cotton will do. 6. 
What should the radial connecting pieces be made 
of? A. Brass or copper. 6. Is quantity, or high 
tension and small quantity, better lor shocking 
purposes ? A. High tension cun-ents are best for 
producing shocks. 

(32) 0. A. W. asks: Is there any stibstanct- 
that, when rubbed on a person's hand, will enable 
him to hold hot iron and molten lead without be- 
ing burnt? A. Yes, water. 

How can I prepare phosphorus so that it will, 
when rubbed on a person's hands, remain lumin- 
ous for 10 or 15 minutes ? A. Make the solution 
in hot olive oil. 

(33) D. G. asks : Does the piston of an in- 
clined engine cause less friction on the cylinder 
than that of a horizontal engine ? A. There is no 
practical difference. 

(34) V. W. asks: Do you know of some 
cheap substance that can be molten and put 
in around the box in a hub to fasten it after ithas 
been trued ? Glue would do if there were some 
way of solidifying it. A. Red lead mixed with 
your glue will solidify and harden, and will prob- 
ably answer your purpose. 

(35) S. B. says : It has been asserted that 
strychnine is used in making whisky, and that 
traces of the poison may bo discovered after the 
liquor emerges from the distilling process. I ap- 
plied to Dr. J. R. Nichols, Boston, and he stated 
that he had never in a single instance found a 
trace of strychnine in whisky, and that " it is a 
vulgar notion to suppo.se that it is ever used by 
distillers." Is he not right ? A. There is no bet- 
ter authority on the subject than Dr. Nichols. If, 
after examining so many samples, he failed to de- 
tect traces of the poison, his statements with re- 
gard to the matter are undoubtedly well founded. 

(36) E. B. asks : IIow can I produce chlor- 
ide of sulphur? A. Chloride of sulphur is pre- 
pared by passing chlorine gas oversulphtu- heated 
to about 257° to 260° Fah. The product is rectified 
by distillation. 

{ii7) J. J. says: 1. A friend says that the 
Corliss engine is always a high pressure engine. 
He is wrong. 2. Also, that it is not used on any 
large steam vessels. A. He is right. 3. Also, that 
a cut-off is never u.sed on low pressure engines. 
A. He is wrong. 

(38) H. J. S. snys: I have a glass cylinder 
fitted with crank, a nd a silk pad, for an eleetrieal 
machine. How can I complete the apparatus? 
A . Mount a tin conductor o f two o r three inches 
in diameter,with rounded ends,on a glass rod, and 
place it in front uf the large cylinder. The con- 
ductor must be provided with projecting pointsto 
collect the electricity. Then make a leather 
cushion, stuff with horsehair, and attach it to the 
board mentioned. Attach also, to the upper part 
of the cushion, a piece of silk which may be long 
enough to nearly reach the projecting points on 
the conductor. Better buy the required amalgam 
for the cushion from an electrical instrument 
maker. 

(39) X.asks : What is the strength of a cur- 
rent of electricity from a small thermo-electric 
pile, supposing the difference of temperatures 
between the electrodes to be about 100°, compared 
with that from aBunsen pile? A. The value of the 
current depends upon the resistance in circuit. If 
this is small, 100 bismuth-antimony pairs may be 
made to give a current equal to that from an or- 
dinary Bunsen element. 

(40) R. R. atks: Which is the cheapest, 
steam or water, to raise a load of one tun through 
a shaft 100 or 200 feet deep? A. Water power, if 
conveniently at hand, would be the cheaper mo- 
tor. 

(41) C. M. B. asks: 1. Please give me the 
rule for finding the angle for the teeth of a worm 
gear, the diameter at pitch line and pitch of screw 
being given. A. You will find it explained in 
Bankine's " Machinery and MUl Work." Z.Where 
should a crowned pulley be measured, in the cen- 
ter or on the edge of rim ? A. In the center, for 
determining velocity ratio. 3. Is a cathead that 
part of a sliding or self -feeding boring bar to 
which the cutters are fastened, or is it a piece of 
cast or wrought iron pipe with set screws at each 
end, to be slipped on small shafting, trued up by 
means of the set screws, and then held in the jaws 
of a back rest ? A. So far as we know, the term 
has no meaning that is generally agreed upon. We 
would be pleased to hear from mechanics in ref- 
erence to the matter. 

(42) P. A. asks: How far will an injector for 
feeding water to steam boilers draw water per- 
pendicularly? Do you know of any injector 
which will draw twenty feet? A. An ordinary 
lifting injector will raise water from 6 to 8 feet. 
It might be possible to make one lift 20 feet. 



(43) M. asks: Why is it that a carriage with 
large wheels draws easier than one with small 
wheels ? Is it a question of leverage or friction, 
or both? A. Both. 

(44) L D. M. asks: Is the effect of falling 
water calculated by the effecttha teach cublcfoot 
would have, f alUng the given distance ? A. Yes. 

At what temperature docs the combustion of 

coal take place ? A. It begins at about 1000° Fah. 

Why does amalgamation protect zinc when 
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alone in acid and not when with copper ? A. The 
effect of amalgamation Is merely to neutralize 
the Impurities of commercial zinc, which cause 
local action on Its surface when placed in acid 
water. 

(4"') (J. E. asks: Is the old ship log in use at 
present, or Is there any new Improvement for 
measuring a ship's speed ? A. It Is still used, but 
many vessels carry In addition patent logs, which 
register the speed continuously by the action of a 
small propeller on gearing which moves Indexes. 
(46) A. E. D. says, in reply to C. S. , who 
vannot get heut enou^rh from a charcoal fire to do 
ordinary welding : Be sure that your bellows Is In 
proportion to the work, and that your twoer Is set 
slightly inclined towards the tire l)ed. Jlrst up- 
set the iron so as to make the scarfs a little thick- 
er than is usual in welding with stone coal ; and 
place the iron considerably higher, say from two 
to fourinchcs above the tweer and considerably 
in advance, making sure that the blast passes 
through a thick mattress of Incandescent coals, 
hut never striking the iron. The bulk of charcoal 
must of course be greater than if it were stone 
coal. 

(4i) W. H. P. Suva, in reply to A. P. McC's 
query as to ventilation of a schoolhouse : I would 
suggest the placing of a part of the heating sur- 
face in chambcr.s, in the basement, into which 
chambers fresh air from out of doors should be 
introduced, that it may be slightly warmed. 
Thence it should he led to the apartments to be 
ventilated, and brought into the room near the 
celling. In the floor should be registers of suita- 
ble size, connected with air duets, leading to 
chimneys or to a central shaft, which should be 
strongly heated to produce a powerful current at 
all times. These chimneys, or the central snaft, 
should bo so arranged that they may he heated at 
all times, whether heut is needed in the building 
or not, thus drawing the foul air out and leaving 
thnfreshair free to Uow in to take its place. A. 
We are aware thatthe system of ventilation which 
you propose is the one more generally recom- 
mended, where a plan has to he chosen at the in- 
ception of a building: but the schoolhouse in 
question is now provided with a heating apparatus 
which warms by direct radiation, and which the 
trustees would no doubt wish to alter as little as 
possible, provided a reasonable degree of ventila- 
tion could thereby be obtained; and it was in view 
of this state of things that our suggestions were 
made. However, the theory that the more vitia- 
ted air is always at the lower part of the room is 
not found to be always correct in practice, as 
those who have had the experience of entering 
an upper gallery in a crowded church can testify ; 
but where the air has remained undisturbed for 
soMio time, and is of even temperature, the bad 
air, being the heaviest, will no doubt lie upon the 
tloor. In the case in question, the air that has re- 
mained longest in the room will be the warmest, 
the lightest, and the most vitiated, and consc- 
<]uently should pass of at the celling. Where the 
heating is done by indirect radiation the conditions 
are different and call for dlll'crent treatment. 

(48) U. P. U. says, in reply to J. S., who 
asks how to make a raw hide perfectly transpar- 
ent : Take a green hide (a dried one will not do) 
w.i<h it, llcsh it well, put it in hot water until the 
hair is loose, which will he In a few minute-^, put 
it un a beam, remove the hair, and put it in cold 
water. Do not let the water be too hot ; try it 
with a small piece of hid*. If it shrinks, add a 
little cold water. If a printed card is covered 
with such hide it can he seen as plainl,y as through 
a gla.s.s. When dry, varnish. 

(lU) .J. V. II. X. siiy^i, in reply to corres- 
pondents who are troubled with Canada thistles : 
The mode that I found most expeditious and ef- 
fective is to wait until the thistles are in full bloom 
and before the seeds weref ar enough advanced to 
ripen, and then mow them down with a scythe, 
which always ended the curse. The reason for 
this is that the stalk becomes hollow after the 
plant blossoms, and after the stalk is cut it fills 
with water, which rots the roots ; and the seeds 
not being old enough to ripen, the vitality ends. 
There may be a few plants which have not blos- 
somed, and which therefore will not rot but 
sprout again, which will require cutting again 
when they get in bloom; and as they are all cut at 
once, they will grow and blossom at the same 
time, so that the second cutting will finish them. 
I have cleaned a field,that was so full of them that 
a cow could not be driven through lt,in one season 
by this method. 

(.")0) J. ('. W. says, in reply to H. B., who 
asks how to calculate at what rate of interest, 
compounded yearly, f 2,000 Is of the present value 
of ]30 monthly payments of $40 : Fh-st find the 
present worth of the monthly payments for one 
year at simple interest: suppose it 10 percent, 
which is $45.1-67+. Then get the piesont worth of 
an annuity of the $45."i-67 for 10 years at 10 per 
cent compound interest, which makesthe present 
worth $2828 77, making an error of $82877, which 
shows that the rate of interest must be more than 
10 per cent. Then call it 20 per cent, and work it 
the same way, making the amount or present 
worth only $1902-43. Then by double position, 
work out the problem and find the rate of in- 
terest required, between 18 and 19 per cent. The 
rule will give a correct answer, but it is a long op- 
eration. 

(51) To D. X. fi.,of N. J., and many other 
correspondents : We know of nothing but poison 
of some kind that will kill potato hugs ; and there 
is nothing less objectionable, that is effectual, 
than Paris green. Two tahlespoonfuls of good 
Paris green, mixed with a pail of water and ap- 
plied to the potato vine (early in the morning, be- 
fore the insect hides away under the leaves to 
avoid the sun) by sprinkling with a garden sy- 
ringe or a whisk broom, will relieve you of your 
trouble. If the bugs appear on your tomato or 
other like vines, we would advise picking them off 
Instead of using any ezterminatlDg powder. 



1 Minerals, etc. — Specimens have been re 
ceived from the following correspondents.and 
examined, with the results stated : 

A. C. B.— These are the green and blue carbo- 
nates of copper.— A. A.— The magnesium could 
not be extracted profitably from your rock.— J. 
F.— It is silicate of alumina (clay) colored by ox- 
ide of iron. It is not injurious to the boiler, but 
its presence in the water is unfortunate, as by its 
caking upon the surfaces of the iron, and its non- 
conducting property, a larger consumption of 
fuel is necessary in order to properly heat the 
water. An analysis of the water is not necessary, 
as this sediment reveals the nature of its impuri- 
ties. The formation might in great part be pre- 
vented by filtration, before its introduction into 
the boiler.- N. W. D.— No. 1 is a fragment of 
quartz rock. No. a is also quartz.— G. D. C— It is 
decomposed granite.— D. D. N.— The small piece 
mineral appears to be a rich ore of copper con- 
taining tin. Send us a larger specimen.- J. C. O. 
—It is not of natural origin ; but in what manner 
this impure iron was formed, we cannot say.— W. 
(jt.— True smalt consists of finely crushed cobalt 
glass. The samples you send are not smalt, but 
appear to be sand covered by means of some gel- 
atinous substance with various salts of copper, ul- 
tramarine, and organic pigments.— W. E N.— Itis 
iron ore, but is too iKXjr to work.— G. W. MoE.— 
They are iron pyrites, sulphide of iron.- S. K. H. 
—No. 1 contains mica and hornblende. No. 2 is 
compact sulphate of lime. No. 3 contains mala- 
chite (groen carbonate of copper) and copper 
glance (chalcocitc), a lead-colored sulphide of cop- 
pcr.— J. P. G.— No. 1 is titanlferous ii-on ore. No. 

2 is hornblende and mica schist. No. 3 is granite. 
No. 4 is trap rook. No. 5 is granite. No. 6 is chal- 
eopyrlte in qunrtzoze rock. No. 7 is gametif erous 
hornblende rook. 



COHMUKICATIONS B£CEIV£D. 
The Editor of the SciENTinc American ac- 
knowledges, with much pleasure, the receipt of 
original papers and eontributionsupon the follow- 
ing subjects : 

On the Age of the World. By E. O. L. 
On Steam Pleasure Wagons. By D. G. P. 
On Fish Tanks. By A. S. 

On a Memorial of the Centennial. By B. P. D. 
On a Cause of Fire. By J. S. 
On Skylights. By A. B. H. 
On the Bessemer Saloon. By A. K. 
On Grain Testers. By E. L. W. 
On Beading Booms. By J. O. C. 
On the Kentucky Meat Shower. By A. M. E. 
Also inquiries an J answers from the following : 

C. S. B.-W. M. F.-W. L. S.-S. B. L.— T. G. R.— 

D. K.-E. D. C.-W. J. D J. F. H.-C. J. McA.- 

T. C— F. C— U. &H.—V. R.— C.S.— N. S. S.-I>. C— 
J. P. H.-G. W. C.-L. Z. Jr.— E. L. R. 

HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fall to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor 
declines them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta- 
bility of Inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown into the waste basket, 
as it would fill half of our paper to print them all ; 
but we generally take pleasure in answering briefly 
by mail, if the writer's address is given. 

Hundreds of inquiries analogous to the following 
are sent : " Who sells small engines and boilers, 
and what do they cost ? Who makes spiral springs? 
Whose is the cheapest air pump ? Who sells box- 
wood for engravers' use'/ Why do not makers of 
agricultural machinery advertise in the Scientific 
Amebican'i" All such personal inquiries are prints 
cd,£is will be observed, in the column of "Business 
and Personal," which is specially set apart for 
that purpose, subject to the charge mentioned 
at the head of that column. Almost any desired 
information can in this way be expeditiously ob- 
tained. 



[OFFICIAL! 

INDEX OfTnVENTIONS 

FOB WHICB 

Letters Patent of the United States ^vere 
Granted In tlie Week Eudlns 

June 13, 1876, 

AND EACH BEARINU THAT DATE. 

[Those marked (r) are reissued patents.] 



A complete copy of any patent In the annexed Ust^ 
Deluding both the spcciacatlons and drawinf^s, will be 
urnlshed from this office for one dollar. In orderliiK, 
please state the number and date of the patent desired, 
and remit to Munn &Co.. 37 Park Row, New York city. 

Alarm and extinguisher, rtru, Kevins & Sniltti 178,660 

Alarm , portable burglar, N . W . Palmer 178,553 

Alarm recorder, electric, tire, H. GnnU 178,750 

Annunciator, e'ectrlcal, C. W. Holtzer 178,641 

Auger, earth, D. N. Root 178,675 

Baby tender, T. Shaw 178,680 

Baby walker, N. Nelson 178.548 

Bag holder. Brown & Colbert 173,727 

Bag holder, Shumakcr & Moorhcad 178,682 

Baggage seal, J. L. Harley 178,766 

Bale tie, B, K. Fowler 178.754 

Bale tie, A. A. Goldsmith 178,762 

Bale tic, B. Hempsted 178,771 

Bale tie, S. Falmatler 178,665 

Bed bottom spring, S. Holman 178,776 

Bed bottom spring, W. P. Rhecs 178,560 

Bed bottom spring, S. H. Reeves 178,671 

Bedstead, book support, etc., A. M. Eastman 178,747 

Bee feeder, W. E. Hamilton 178,765 

Beehive, Elliott & Lucas 178,614 

Belt, voltaic, A. M. Dye 178,611 

Blackboard rubber, H. n. Burrlngton 178,594 

Blind stop, J. L. Crawford 178,739 

Boiler, circulating tubular. G. S. Faulkner 178,517 

Boiler, Keam washing, A. S. Herr 178,525 

RnndB, cancellngmachlnefor, J. L. Harley 178,76- 



Boots. etc., driving nails In, S. Harris 178,768 

Bootf. etc., making, C. W. Collyer 178,598 

Bottle, smelling and perfume. H. Warner 178,918 

Bottle stopper fastening, E . Dreher 178,745 

Bottles, molding, A.R.Weber 178,819 

Bracket, wall, C. W. Latham 178,534 

Broom maclilnc, \\'alratli & Bronson (r) 7,175 

Brush-making machine, J. M. Pickering 178,556 

Burial apparatus, L. H. Shular 178,681 

Burner, lamp, J. Curzon 178,602 

Burner, lamp, J. Engle, Jr 178,615 

Butt.^r package, W. B. White ITH.CftS 

Button, W. Orr 178,552 

Buttun fastening, R. W. Huston 17S,7?> 

Button fastening, A. T. Pcrrlne 178, )55 

Calendar and adding machine, W. HroomhaU 178,505 

Can, heating and cooling milk. M. Downey 178,610 

Csn, refrigerating. J, G. Glmmy 178,761 

Can, sheet metal, A. A. Clie\alllcr-Appcrt 178,501 

Can. sheet metal, J. F. Merrill 178,541 

Can, etc, valve for varnUh. D. T. Crockett 178,601 

Car axle box, J. M. Brosius 178.723 

Car coupling, J. Davenport 178,741 

Car coupling, R. Loomls 178,78'; 

Car coupling, C. L. Slorrs 178,811 

Car coupling, S. Uatlck 178,817 

Car coupling, W. L. Yohn 178,828 

Car, stock, J. R. McPberson 178,7J3 

Car, street, J. Stephenson frj 7,176, 7,177 

Cars, drawbar for railway, W H. Kelley 178,531 

Carpet stretcher, E. VV. Bullard 178,593 

Carriage bolts, making, J. B. Clark i,r> 7,167 

Cartridge. W. S. Smoot 178,083 

Cartridge case. S. W. Wood ' 178,698 

Cartridge Bhelta^machlnefor heading, S. VV. Wood 178,82.'i 

Chair, folding, G. McAlecr : . 178,791 

Cliair, folding, W. C. O^'Cndcn 178,663 

Chairs. reclIuIng,T. M. Brintnall.. 178,591, -720, -721, -Ti:> 

Clmlr, rocking, J). J. Powers 178,507 

Chandelier, Carter & Browne 178,7S;i 

Chandelier, A. Lang 178,78:J 

Chin, C. A. Wilson 178,82-^ 

Christmas tree bracket, A. Dahler 178,60:; 

Churn power, C. W. Patton 178,71).; 

Clamp, floor, G. G. Shaw 178,677 

Clod crusher, P. T. B. Smith 178,h01 

Cloth cutting machine. P. C. Gerard 178,758 

Clothespins, making, J. W. Millet 178,516 

Cockf stop, S. P. Brower 178,724 

Coffee mill, T. Strowbrldgc (r) 7,174 

Cotiln. F. 11. Hill 178,526 

Comb, J. W. Flelschmann 178,61 

Cooker, feed, M. U. Beach 178,5% 

Cooker, feed, Olmstead 4 Wilson 17S,?.Hi 

Cooker. Htuam, N. Jewett 17s, 781 

Corn and cotton cutter, etc., I, F.Harrison 178,769 

Corn aheller. J. E. Lewis 178,5:i6 

Corset, G. S. Brachcr 178, 7iy 

Corset. U. il. May 178,789 

Corsets, eyelet springs for, G. S. Bracher 17k, 7ix 

Cultivator, W. Wright 178,«2(» 

Cultivator and seed planter, Spradleye2«; 178,808 

Cultivator beams, bending, S. E. Drake 178,744 

Curtain fixture, J. CollIn« 178,512 

Cushion, upholstery, M. Elbert 178,613 

Damper, A, H. Xorrls 178,795 

Dice caster, G. K. Maclntire 17s,537 

Digging potatoes, etc., H. A. McLaughlin 178,542 

Door plate attachment. Young, Reed & Shafer. . . 178,699 

Drying wearing apparel. .1. Braun (rt 7,166 

Duster, feather, J. L. Little (r) 7,171 

Elbow machine, C. H. Amann 178, 70j 

Elevator, p:. K. Johnson 178, 63o 

Elevator. G. W. Reld 178,802 

Elevator, hay, E. L. Church 178,731 

Elevator, hydraulic, H. E.Bathrlck 173,711 

Elevator, screw, 11. W. Lalferty 178,647 

Engine, rotary. B. Braut-r 178, 58t 

Engine valve, direct acting, W' H. McFiul llH^'in 

Engine valve gear, H.J. Behrens 178,714 

Express call, IMngwalt & Lamprey 178,674 

Farrlcir's buttress, Gordon & Sleeper 178, C27 

Feather rnnovator, De Witt & Illtc 178,742 

Fence, A. E. Bi.|lclt 178,583 

Fence, metallic. Walker, Devoc & Young 178,5 9 

Fence, portable, C. Reltz 178,8C1 

fence post, Clark 178,736 

Fence post, F. Suiter 178,684 

Fence wire, L. B. King, Jr 178,645 

Fence wire, barbed, W. G. Allen 178,581 

Fence wire, barbed, A. C Decker 178,605 

Fertilizer and grain distributer, E. M. Williams. 178,574 

Filter for cisterns, J. M. Grove 178,680 

Fire arm, breech-loading, H. Egener I78,74:i 

Fire arm, breech-loading, J. A. Hcckcnbach 178,637 

Firearm cartridge ejector, S. W. Wood 178,824 

Fireplace, reversible, A. M. Ferguson 178,752 

FIreshleld, W. Murray 178,659 

Flag, design for, W. A. Duff (r) 7,178 

Flue cap fastening, McAIiilen & Rydman 178,794 

Fog signal, E. E. Mann 178, TKS 

Fork, horse hay, E. T. Stoughton i';h,810 

Fuel, decomposing watcrfor, M. W. Hazelton 178,035 

Fulling inachlne. C. P. Coolldge 178,599 

Funnel and msasurc, F. H. Wlnntou 178,697 

Furnace, tIrL'-hcaiing,Srudebakcr& Hinds 178,812 

Furnace, water chin, Davis & Roberts 17S,513 

Furnace straw feeder, F. X. Fischer 178, &is 

Gas apparatus, portable, J. S. Thomas 17^,688 

Gas cork and valve, C. A.GerdencIr 178,7.VJ 

Gas tlttcTsMiooks, making, W. A. Butler 178,729 

Gas retorts, oil feeding, J. Barbour 178,581 

Gates, dosing, J. D. Reed 178,559 

Glass, tempering, H. <}'NeIl 178,797 

Glassware, manufacture of, W.Bcek 178,504 

Glove. W. F. Foster 178,520 

Grain binder, J. Garrard 178,757 

Grain binder, S. D. Locke 178,786 

Grain, raking and binding, A. S. Harding (r) 7,160 

Gniln tally, 1'. WInsor 178,823 

Grate bar, W. T. Bate 17^^,710 

Grubber, E. Howell 178,527 

Guns, recoil check for, A. G, Sinclair 178,806 

Hame. L. Carr 178,78^ 

Harrow, W. Taylor 178,686 

Harrow, Tracy and Piatt 178,566 

Harvester, S. D. Locke 178, 7'5 

Har^-ester linger bar, C. W. & W. W. Marsh 178,510 

Harvester bindei's stand, C. W. & W. W. Marsh. 178,541 

Harvester raising device, C. W. Marsh efa^ 178,539 

Hat body, wire. A. Freshficld 178,625 

Hat-pressing machine, M. A. Cuming 178,740 

Hatsweat band, J. W. Valentine 178,689 

Heater, J. E. Grldley 178,764 

Heater, sadiron, R. Rcid 178,561 

Heating apparatus, C. Ezard 178,751 ' 

Heating apparatus, J. P. Gill 178,760 

Heel-pollsbln.z machine, R. F. Burns 178,728 

Hinge, gate. Walker & Devoe 178,568 

Hog cholera, re nedy for, W. J. Gait 178,756 

Hook, button, H, S. Hurlbut 178,778 



floraesboe calk sharpener, Edmonds & Kenyon.. 178,748 

Horseshoe machine, C. D. Bean 178,503 

Hosepipe coupling. T. Loftus 178,649 

Hot air chamber, J. G. Swlsshelm 178,818 

Ice cream freezer. E. G. Wheeler 178,692 

Iron, bath for treating, C. Zlcgenhelm 178,706 

Jack, lifting, G. W. Hunter 178,777 

Jack ball and socket joint. W. B. Alden 178, 7tW 

Jar nfter, J. McLain 178,655 

Kiln, brick. E. W. Blnghaui 178,715 

Knapsack supporter, H. C. Merrhuit 178,545 

Knob for vessel lids, C. i;ohlthwalt 178,62fi 

Lamp, C. C. Bliss 178,588 

Uamp, G. D. Burton 178, SOS 

Lamp, Illcks & Smith 178,637 

Lamp, C. F. A. HInrlehS 178,774 

Lamp chimney. I,. D. Gunn 178,521 

Lamp, street, J. M. Bruce 178,20*2 

Lantern signal, H. H. Doty 178,607 

Last, J. It. Switzer 178.685 

Last standard or support. J. W. Hart 178,633 

Lathe, rake tooth, S. Bisbee 17'i,ff; 

Lift, ilreman's hydraulic. Renwick & Anderson.. 178,502 

Lifting machine, A. Ficht 178,620 

Lock and key, J.J. I'ortugucz 178.66!i 

Lock, combination drawer. C. F. Barth 178.658 

Mattress and furniture spring, J. Hegediis 178,770 

-Measure, liquid, J. J. Uobcrts 178,803 

-Measure, liquid, J. W. Wilkinson 178.573 

Meter, liquid, F. A. Fowler 178,62« 

-Meter, water. B. FItts 178,829 

.Mill, crushing, F. H. Smith 178,5tV4 

Mill, grinding, L. B. McDonald 178,653 

-Millstone dress. Welch & Hann 118,820 

.Molding machine prC'SsIng bar. H. Bauer 178,712 

Motor, reversible water. O- .1. Backus 178.582 

Motor, water. CranddlA Brower 178.787 

Mowing machliM;. K. Webber 178,.=i7o 

Music repository. J. C. Ward 178,691 

Nail plate feeder. W. Kopljn 178,646 

Navigator's protractor. LD.&S. Leach 178,535 

Nut lock, W. McLlmens 178,654 

th-dnance projectile, J. G. Butler 17H,105 

Ore scourer and amalgamator. W. H. Patton 17h,53i 

Organ, reed. W. N. .Manning ITit.CiO 

Organ reed board und plate. T. Meiuhold 178, 65K 

Packing for balanced plstOn valves, D. Dale 178,604 

Pan, baking, H. K. Ford 178,622 

Paper clamp, Klein & Phillips 178,532 

Paper collar, extension. K. G. Cohen 178,511 

I*aper-cuttlng machine. A. Dnujrherty 178,609 

Paper vessel. A. WucnBch 178,827 

IVq. fountain, II. U. IVrklns 178,667 

IVn holder. A. Cantrel 178,73it 

Pon rack. W. E. Thomas 178,814 

IVn rack and Inkstand, K.C.Hamilton I7«.fi32 

Pendulum, C(Hiii»ensatlng. >". VViUinan I7S.695 

pianoforte, .1. Bliiriiner ITx, 717 

Pianoforte, C. F. T. Stehiwny 178,565 

Pillow, Imitation, A. D(!genhart 178,515 

Pipe cutter, J. M. Evarts 1(8,617 

Pistol, spring air, A. C. Carey 17x,ri09 

Planter and cultivator, eoi-n. K. P. Noyi-i* i;k..55I 

Planter, hiind eorn, .1. .Miki'v l'i'^..V)0 

Plow, feet, ^V. M. Towers* l7y.><l.T 

P10W.S. sulky, W- Henry ITH.n'Jj. US-.^iil 

Plow, sulky. J. B. Lalston i:s,.T»s 

Plumber's trap, Adec &. F'oley 17'<.r>7; 

Pneumatic dispatch tube. K. 8. Lcaycraft ITN.lsi 

Portraits, Incasing pocket. J. R. .\i)plcgate 17>.7«s 

Powders, dlsti'lbutlng, S. L. Allen 173,71)} 

Press, hay. P. K. Dedeilek 17S,.'>14 

Printing press, registering, A. Doughi-rty 17'',(iOH 

Printing pre-ss, trimming. W. H.H.i.iague nH..")!i7 

Printing rolls, making. J. J. Jnnrwnv l7S,.=,is 

Pump, J. S. Adams liH.ldl 

Pump, bucket, chain. J- A. <'hurc'hlll 178, 7;i.") 

Pump, lift, C. Fox n^tttJ 

Pump, rotary, R. B. lieynold.s 178.tt';ij 

Pumps, valvefor steam, II. KpidDg 178.i)l(i 

Pumps, valve for steam. \V. H. Laurie I7.s,fl4s 

Railway drawhead. C. Kelley I7K,644 

Railway gate, H. Graybfll 178,(i2n 

Hallway track, portable. M. de .M. C y Martinez. 178,652 

allway water tank. i-;. S. Duval 17>*,516 

liain watercut-off. I... L'. tfc A. 'rary 17.S.73« 

Rake, horse hay. K. Iloiriiein 178.773 

Register, M. D. Williams 17s,575 

itegisterlng, needle boai'd for, P. McAleer 178.79(1 

Roller, land, F. B. lladley 178.631 

Rooting, nieialllr. L. J. Holcton 178,63!! 

Sadiron heater, R. Reltl 178,561 

Sails, reeling. J. W. Sharret 178,678 

Sash balance, J. Waddell 178,690 

Sash fastener, G- A. Harris 178,522 

Sash fastener, S. McNinch 178,^43 

Sash fastener. J. U. Payson 178,tr)fi 

Saw mandrel, J. T. Bii;,'gs 178,502 

Sawmill, \V. E. Hill 178, 63h 

Saw, scroll, \V. D Westnian 178,821 

Saw table guide. Lewis & Barnc*; 178,830 

Scale beam. H. L. Grfseil 178,529 

Scales, weigh, K. H. C. Rhea 17«,673 

Semper, J. H. Holt 178,640 

Screw-cutting tap, S. W. Miirtlu 17'1,651 

Seal, metallic, E. J. Brooks I',8 T22 

^?eparator, grain, U. L. Dnwnton 178,743 

Separator, grain, D. K. Fisher 178,621 

Separator, grain, llancoek & Leanian (rt 7,16** 

Sewlngiuaehlne tlireadcrs, K. S. \orcumh('..17«,fi(i2,-6<il 

Sewing machine seani gage, K. Shaw 178,679 

Sh Ingle-planing machine. .1. Flint. 17h.75:h 

Ships, construction of, T. Allen 17H.7(K 

Shirt bosom supimrii-r, F. Korf 178. 5:W 

Shovel, lire, A. Bardcll 17N,7;)s 

Sifter, ash, N. J. Felix 178, 61H 

Sign, lUuminated, A. L. BrumlWld 178,500 

Skate, C.Brewster I78,5!KI 

Skate, C. G. C. Simpson 178,56.S 

Smoke jack, Deeds & Bridwell 178,606 

Soldering machine, [. Hitye.-^ 178,(B4 

Soldering machine, W. II. I. Howe 178,(»42 

Spaying instrument, J. L. Turner 178,816 

Stove pipe elbow ni.ichlne, H. Fisher 178, "il9 

Stove pipe thimble, M. N. Cobb I78,.5l0 

Stove water heater, J. E. MonUill 178,547 

Stove water heater, J. A. Froy 178,755 

Straw cutter. L. Becker 178,713 

Straw cutter, L. Scotlehl 178,616 

Stud and button, C. N. Brown 171,726 

Syringe, vaginal, J. T. Uuttrick 178.596 

Table, folding, G. Hess 178,77S 

Table leaf support, Plcukharp & Shilling 178,668 

Tablet, writing, J. H . llodder (r) 7.170 

Tank regulator. H. C. Meyer 178, 6C6 

Telegraph relays, Allan & Wallace... 178.578.-579, 178,580 

Thrashing rods, cover for. W. R. Wilcox 178.694 

Ticket case, C. N. Ayrcs 178,707 

Tinning or coating metals, Morcwood «f al 178,657 

Tobacco packing case, L. M. Marburg 178,538 

Trace carrier. L. Carr 178,731 
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Track clearer, J. T. Jeoieo 118,643 

Track clearer. Temple & Miller M8,66T 

Trass, a Sledel 78,804 

Valve, H. R. Barker ITS.'m 

Vehicle axle and box, R. F. Plekard 178,800 

Vehicle hub, J. C. Hendry 178,772 

Vehicle, sprlnit, B. H. Otis 178.798 

Wagon brake lever, .1. B. Sextnn 178,805 

Wagon, dumplni;, U. Kessler 178, 7«! 

Wagon, road, A. B. Stlckney 178,S01) 

Washstand, folding. ,1. w. Ulakeniure 178,716 

Washing machlnt!, OrandstafT & Wnshhurn 178,76:1 

Washing machine, W. A. West 178,.'>r.! 

Washing machine, T. McC. Wilson 178,6% 

Washing machine, boiler, F. O. Wt-nell 178,571 

Watch key, .r. C. Dueber 178,746 

Watch, stop. H. A. Lugrin (ri 7,172 

Waterwhnel, A. Kdwaids 178,612 

Waterwhrel, L. Jfthanneson 178,5W 

Watcrwhi'el, H. Van Jlc Water 178,567 

Weatherstrip, S. A. Rankin 178,«W 

Weights, raising and dropping, .1. F. Crawford. 178,600 

W^Plls, tubing, D. L. Newconib 178, SJH 

Windmill. W. T. Burrows 178,507 

Windmill, H. Hacker 178,664 

Windmill, a. W. Worster 178,576 

Wrinch, D. H.Jai-rard 174,780 

Wrwnch. M<^<■<.rmle^k «■. Baker (r) 7,17.1 

DESIGNS PATENTED. 

9,335.— UL.\K8tt'ARE.— J. Brycc, Pittsburgh, Ph. 
ii,SS6.— FiREMAK'8 Cap.— E. Cairns, .Jersey City, N..I. 
9,SS7.— SrATCB.— W. L. Eltlng, Brooklyn, N. T. 
9,338.— BCBT.—D. M. French, Newburyport, Mass. 
9.SS9.— HiNOES.— O. S. aarretson, Buffalo, N. Y. 
9,,S40.— Gimps.— J. Graham, New York city. 
9,,in.— Badue.- W. Hart, Philadelphia, Pa. 
9,842.— Eak Rimu.— ,1. I. Knight, Phlladephla, Pa. 
9,S4.S.— I'ooK Kanue.— O. A. Wells fi! a(., Troy, N. T. 
9,344.— KoBK HAN-f>i,KK.KTC.— L.R. S. White, Waterbury, 
Conn. 

[ A copy o f any one o f the above patents may b e had by 
remitting one dollar to Munn A Co., 97 Park Row, New 
Tork city. 



BOOKS 



SCHEDULE OF PATENT FEES. 

Un each Caveat 910 

On eacU Trade mark 9^Z& 

On tiling each application for a Patent (17 years) . . . .813 

4 )n Issuing each original Patent 9iiO 

On appeal to Examine rs-ln-Chlef 810 

On appeal to Commissioner of Patents 8:!MI 

On application for Reissue 830 

On filing a Disclaimer 810 

On an application for DeslgnSH years) 810 

On application for Design (7 years) 813 

On application for Design (14 years) 830 



g^dwrtlis^mjntsi. 



fnslde Page* each Insertton 75 cents a line. 

Back Paget each insertion 81-00 a line. 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office oh early 
UH J^Yiday morning to appear m next issue. 



^.'M.CARPENTER * 



.VfANUFACTUREK OF FIRST CLASS TAPS AND 
DIES, Pawtuckct, B. I. 



ON 

STEAM ENGINES 

AND 

STEAM BOI LER8. 

ARMSTRONG— The Construction and Manage- 
ment of Steam Boilers. By R. Armstrong, C.E. Fifth 
edition. Illustrated 75 eta. 

BAKER.— The Mathematical Theory of the Steam 

EnKlne. With rules at length, and examples worked 
out for the use of practical men. By T. Baker, C.E. 
With numerous dia rams. Sixth edition. Revised by 
Prof. J. R. Young. 12mo TScts. 

BURGH.— Practical Rules for the Proportions of 
Modern Engines and Boilers for Land and Marine Pur- 
poses. ByN P. Burgh. 12mo, cloth «1.50 

BOURNE.- Recent Improvements in the Steam 
Engine, bcloK a Supplement to the ** Catechism of the- 
SteumEnglae." By John Bourne. New edition... fl.fiO 

CLARK.— An Elementary Treatise on Steam &the 
steam Engine, sfAtlonary and portable. By D. Klnnenr 
Clark, C.E. With numerous luustratlons, 12mo...91.7S 

CAMPIN.— A Practical Treatise on Mechanical 

Engineering; comprlslngmetallurgy, molding, ctuttlng, 
forging, tools, workshop machinery, mechanical man- 
ipulation, manufacture uf steam engines, etc. Hvo. Il- 
lustrated with 29 plates and 100 woou engravings H 

COLBURN.— The Locomotive Engine. Including 
a description of Its structure, rules for estimating Its 
capabilities. Illustrated, 12mo «l.2S 

LARDNER,— A Rudimentary Treatise on the 
steam Enelne, fur the use of beginners. By Dr. Lard- 
ncr. Eighth edition. Illustrated, 12mo. Aexfble. .50 cts. 

McDOUGALL.— The Relative Merits of Simple 
and Compound Engines, as applied to ships of war. 
Prize EflHay, by Nell McDougari, C.K. Illustrated by 
diagrams . 8vo $2.25 

MAIN AND BROWN.— The Marine Steam Engine, 
with numerous Illustrations. In one vol., 8vo $5 

MAIN AND BROWN.— The Indicator and Dyna- 
mometer. With their practical applications to the 
steam imglne. Illustrated, 8vo $1 .50 

MAIN AND BROWN.— Questions on Subjects con- 
nected with the Marine Steam Engine and Examination 
Papers. One vol . , 12qio, cloth #1.50 

NORRIS.— A Hand-book for Locomotive Engi- 
neers and Machinists, comprising the proportions and 
calculations for constructing locomotives, manner of 
setting valves. Illustrated, 12uio, cloth $2 

PROCTOR.— A Pocket-book of Useful Tables and 
Formulae for Marine Engineers. By Frank Proctor. 
Pocket-book form, 1874 $2 

TEMPLETON.— The Practical Examinator on 
steam and the Steam Engine. 12mo 91.25 

WATSON.— The Modem Practice of American 
Machinists and Engineers, mcludlng the construction, 
application ana use of drills, lathe tools, cutters for 
boring cylinders and hollow work generally, with the 
most economical speed of the same ; the results verified 
by actual practice at the lathe, the vise, and on the 
floor, together with workshop management, economy 
of manufacture, the steam engine, boilers, gears, belt- 
ing, etc. M> engravings. 12mo if2.S0 

WILLIAMS.— On Heat and Steam. Embracing 
new views on vaporization, condensation, and explo- 
sions. Ill ustrated, 8vo i^.so 

WILSON.— A Treatise on Steam Boilers: Their 
Strength, Construction, and Economical Working. By 
Robert Wilson. Second revised edition. In one vol., 

12mo ♦;* 

^3^ The above or any of our books sent by mall, free 
of postage, at the publication price . 

AselectUst of books on Steam and the Steam Engine, 
with prices, sent free upon application. 

Our new and enlargedCatalogue of Practical and Scien- 
tific Books, 96 pages. 8vo, sent free to any one who will 
furnish his. address. 

HENRY CAREY BAIRD & CO., 

IXDUBTRIAL PCBLISBBBS, BOOKBELLERS AND IHPOBTRRH, 

SIO WALNUT STREET. Philadelphia. 



FIRST PRIZES, VIENNA, PARIS. NEW TORK, 
BALTIMORE, BOSTON. 
Send f orclrcalar of recentpatented Improvementa. 
THE NORWALK IRON WORKS. 

Soatb Norwaik , Conn. 



pTrNCHINO L^MfS'T^^l^^fflS 

'^ DEOP^EESSES. ^rtS^^.f^^^'.'^''- 




ARMSTRONG'S HEATER, FILTER, 
AND LIME EXTRACTOR combines the 
greater efficacy in heating, condensing, 
and filtering impure water. It removes 
and prevents scales by supplying Boilers 
with pure water. Will nave its cost In fuel 
within one year No one should use steam 
boilers without one. Also Manufacturers 
of the PcrlcinH 8tntionary 
Hteain Fire Pump, reliable 
for any service , fully guaran- 
teed . For particulars and cir- 
culars, address Bauguhan, 
CuRTisdsCo., Manufacturers, 
Toledo. Ohio 



WANT!!! 



Men In tavtl uml stU ijouus lu 
deniers. NiipfW<lilijg. tf>9»Oa 

li'.iHt ai>a tmvellutJ i->iK'ii*H« 

■lOKMAMifjirTUUtx: Tn .Cllir iinurf i)hli> 



EPILEPSY OR FITS. 

A SURE CURE FOR THIS DISTRESSING COM- 
PLA INT Is now made known In a Treatise (of 48 octavo 
uaecH ) n Foreign and Native Herbal Preparations, pub- 
lished by Dr. O. Phklph Brown. The prescription was 
discovered by him In such a providential manner that he 
fannui conscientiously refuse to make It known, us It 
han r-urt'd everybody who has used It for Fits, ncvrr hav- 
inir fiilrd In a single case. The Ingredients may be ot>- 
raliied f mm any druggist. A copy sent free to all appll- 
esntH hv mall. Address Dk. O. PHRLPS BROWN, 'il 
*Ti-aiifl .street, Jersey City, N. J. 



OLD ROLLED 

* SHAFTING 



The fact that this shaftlnpr has 7S per cent greater 
strength, h liner finish, and Is truer to gage, than any 
other in use, renders it undoubtedly the most economical . 
We arc also the sole manufacturers of the CELEBBATKt> 
Collins' Pat. Coupling, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, 

Try Street, 2nd and ."frd Avenues, Pittsburgh, Pa. 
190 S. Canal Street, Chicago, 111. 
pT'Stocks of this shafting In store and for sale by 
FULLER, DANA, & FITZ, Boston. Ma.-B. 
GEO. PLACE ft CO., 121 Chambers St., N. Y 
PIERCE A WHALING. Milwaukee. Wis. 



FREE 



To Pblla.(BlM admits toCcn- 
tennlal On>Qnds)and return, 
framanvpoliitln the C 6. east 
ofUtah. Tbli oomeswlthlnthe 
IffTMp of every AfiKNT ot 

The iLLUnKATED WKBKLT, In 

addition to the regular oommiMlons paid. Certainly the 
GRAMDBSToffor ever made to CANVASSERS. 8«nd 
Tonroddreeeon postal card for clrculare, terms, etc Sends 
three-eentStamps irBpeclmen copy of paper Is desired. 

AdOiees CUAS. CLUCAS.1. CO..i4WaiTOnSt.NewTork. 



4^ I'D ^Pn P^^'^^3'^ ^^ home. Samples worth 91 
^PO UU %p^\J jj.gg_ S11N80N& Co.. Portland. Me. 




WF. & JOHN DARNES, 
• Manufacturers of Barnes* 
PatentFOOT-PO WER MACHINE- 
RY.SCROLL SAW8,LATHES,CIR- 
CULAR SAWS, etc ..at Centennial, 
Sldlnjr 12, Location, B, 8, 57. The 
only foot powermacninery without 
dettd centers. $1,500 to $2 0t)uper 
year made using these machines. 

^"Send for Illustrated Cata- 
logue. 
ROCKFORD, 

WINKEBAGO COUITrT, ILL. 




Ms' Files,Tools& Steel. 



Machinists 
Engravers' 



Fine Tools, Jewelers' and 



Supplies, Lathes, Chucks, 
Vises, Taps and Dies, Reamers, Morse 
Jrllls, Files, and small Tools of all kinds, 
foramateurs or practical workmen. Hu- 
berts' French Emery Paper, Grobet's 
:iwl88 Files, Bracket Saws, etc. Agent 
for the Almond Drill Chuck. Best and 
cheapest In the market. Price $5.00. 
J. m. MONTGOmERY, 
lOS Fullon at,. New York. 



STEAM ENGINES FOR SALE. 

I offer the following very superior Todd A Raflerty En- 
glnes for sale at greatly reduced prices: One 18x96, one 
14x18 (sawmill), one 12x14, one llx^l, one 10x24, one 9x20, 
one 7x16, one 5xlO on legs, one 8x12, portable one 8x16, 
double hoisting: all first class and entirely new. Also 
various sizes and kinds of Boilers. I will also furnish 
Rpeciacatlont and estimates for all kinds of ropeand bag- 
ging machln(!r\\ Send for descriptive clrcularand price. 

Address J. C. TODD. 

lOBartday i^t.. New Ynrlc. or Pat^rson. N.J. 




Bit. CHASE'S Family Physician and 
SECOND iECEIPT lOOK is the only New 
Book by Dr. A. W. Chase, author of Dr. 
Chaae'a famous Reoelpts, etc. Beware 
of a reprint of the old book in imita- 
tion of the genuine new book here 
announced; ScUb at sight. Asenta 
wanted. Sample Copies Two DoilarB. 
Address CHASE POBUSHIRa COMPANY, 
TOLEDO. Ohio. Sole PubliBhers. 



$77 



A WKCK to Agents, uld & Toudk, Male & fe- 
male, In thclrlocallty. Tenns* OUTFIT il'KEE. 
Address P. O. VICKEKT& CO., Augusta, Me. 



|>ATENT DOUBLE ECCENTRIC CORNICE BRAKK 
I Manufactured br THOMAS A ROBINSON, Cincin- 
nati, U. Send for Ctrculars. 



SPARE THE CRUTUN & SATE THE COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Rldgewood 
Water. WM. D. ANDREWS* BRO., 414 Water St., N.Y. 
who control the patent for Ureen'sAmerlcan Driven Well. 



S250 



A MOWT'H— Agents vantea e^ert* 
where. Business honorable and flrs» 
Rlus Particulars sent free . Addresr 
r wnHTR*nn m. T.r.ui. Mn 



TTOW TO HAKE SPIRAI, SPRINGS. By 

_LX Joshua Rose. Wltb three engravlngBof the tools. 
Which are easily made, and complete practical directions 
for working. Including Hardening and Tempering. Price 
10 cents. Contained In Soibittipio AicBBXCiLN Scfj'LF- 
MINT No. sa To be had at this olflce and at all News 
Stores tbroughout the coantrr. 




Small Tools of all kinds; also GEAR WHEELS, parts 
of MODELS, and materials of all kinds. Caatlngs of 
Small Lathes, Engines, Slide Rests, Ac. Catalogues free. 
OOODNOW & WIGBTMAN,23 Comhlll, Boston, Mass. 



PATENT 



Planing and Matching 

and Molding Machines, Gray and Wood's Planers, Self- 
oiling Saw Arbors, and other wood-working machinery 
8. A. WOOD'S MACanTE Co., } 91 Liberty Su , N. f 
Send for Circulars, etc. ) VK High St., Boston. 



MACHINERY OF IMPROVED STYLES FOB 
making SHINGLES, HEADING, and STAVES; 
also GUAGE LATHES for TURNING HANDLES. Sole 
makers of Laws Pat. Shingle and Heading Sawing Ma- 
chine. Address TREV0R4 CO., Lockport,N. T. 



RIDGE'S FOOD FOBlNFANTB & INVALIDS Istbe Stand- 
ard preparation of its kind in England and America. 



SHAFTSPULLEYSHANGERS 
COUPLINGS ETC, 



In Rt ock, and for Sale by 

WILLIAM SELLERS A CO., 
Philadelphia, and 79 Liberty St., New Tork. 
Price lists and pamphlets on application. 



BEVERSIBLE 

HOISTIKG ENGINE 

FOR ALL PURPOSES. 

t^" Cheap, simple, durable, and eflectlTe. j£t 
LIDC^WOOD M'F'G CO., 16S Pearl StTTN.Y 



m 



BLAKE'S PATENT 

Stone and Ore Breaker 

Crusiiesan hard and Brittle Substances to 
any required size. Also, any kind of 
Stonk for Roads and for Concrete, Ac. 
Address BLAKE CRUSHER CO. , 

New Haven, Conn. 



ADVERTISERS DESIRING TO REACH COUN- 
TRT readers can do so In the cheapest and best mant 
ner by using one or more sections of Kellogg's Grea- 
Newspaper Lists and State Divisions. Good medium for 
Patentees, for Illustrated catalogue and colored map, 
addressA. N. KELLOGG,79 Jackson St., Chicago, III. 



$12 



«> a day at home. Agents wanted. Outfit and 
termsfree. TRUE & Co., Augusta, Maine. 



THE BASTET MAGNETIC ENGINE, 

For running Sew- 
ing Machines , 
Lathes, Pumps, 
flowing Organs, 
and for all light 
work. 1-32 to Mh. 
power. One oj the 
Greatest Labor 
Savers of Modem 
Times. Simple- 
Durable— ECONO- 
MiCAL. No Trou- 
ble—No D I B T— 
No Fatigue— No 
Danger— No Fire 
—No Explosion. 
Send stamp for 
circular. Agents 
wanted in every 
town. Foreign 
Patents ror sale. THE BASTET MAGNETIC ENGINE 
CO. OfUce, 1101 Arch St. , Philadelphia, Pa. 




TO ELECTRO-PLATER8, JEWEI^ERS, AND 
WATCUIUARERS. 

BATTERIES, CHEMICALS, AND MATERIALS, In 
sets or single, with Books of Instruction for Nickel, 
Gold, and Silver Plating. THOMAS HALL, Manufac- 
turing Electrician, 19 Bromfleld Street, Boston, Mass 
Hlustrated Catalogue sent free. 



PORTABLF STEAM ENGINE. 

WITH AUTOMATICAL CUT-OFF REGULATOR 

A -X D El A I A \ C F I> V A I \ h . 

THE BEST ,'°r«OST ECON OMICAL ENGINE MADE 

Sc/vn /^ O ^ C / ^ C C/ L A R . 

TheJ.C.HOftDLEY CO. LAWRENCE. MASS. 



VELOCIPEDE CARRIAGES, OF LIGHT CON- 
structlon, fast speed. Worked by hand cranks; 
alsoby foot treadles, fllustrated In SCIENTIFIC AME- 
RICAN SUPPLEMENT No. B. To be had at this office 
and of all news agents. Price 10 cents. 



FRICTIONCLUTCHES-- 

VOLNEY W.MASON &CO.PR0V.R.I. 



At Centennial Exhibition, Machinery Hall, D. », 66. 
AlKfi atentrance to Pump Annex. 



E. M. MAYO'8 PATENT BOl^T CCTTKR. 

Bolts and Bolt Ends of every description made to or 
der. Send for Circular, Cincinnati, Ohio. 



Sardiur's Pit. Centring &Sqi 




R. <« STATE & CO., Springfield, Ohio. 



ELECTRIC BURGLAR ALARMS, Hotel and House 
Annunclators.Call Bells, Signaling Apparatus. Cheap 
TeleK.Inst's,Batt's,etc. Tsl.Supplt Co. .Cleveland. O, 



IKON i-LANING MACHINES A SPECIALTY. 
C WHITCOMB & CO., M'f'rs, Worcester, Mass. 



WOOD, TABER & MORSE, 

Eaton, Madison Co., N. Y., 

KA.NUFACTUREBR OF 

Steam Engines, 

Portable, Stationary, 
and Agricultural. 

Hundreds 1 n usel n Shops, Print 
InK Kooms, Mills, Mines, and o 
Farms and Plantations, for Grain 
Threshing, Food Cooking for 
Stock, Cotton Ginning, Saw- 

Ing, &c. 

' Circulars sent on appllcatloa. 




FOR ALL KINUS OF MACHINERT— Apply to 
8. C. HILLS, 51 CortlandtSt.;NewTork. 




1»1 I* ONLY, FOR THE CENTENNIAI. 
OiO IIUPROVEDAIRPUitlP. CyllD- 
Inilcr 2x4, ay wheels 12 Inches, 160 strokes per 
minute, dou ble acting, noiseless, unaflected^y 
dust or greave. 4 other sizes, from %\i to tSO. 
Sent on receipt of price. H. WEINDEL, 460 
Dlllwyn St.. Philadelphia, Pa. 



FACTORIES TO LET,AT H AVERSTR AW.N.T., 
on Hudson River.— Two large Brick Factories, re- 
spectively 3 stories, 94x30, with extension 1 storv 97x39, 
and 3 stories 90x38 ; abundant water power in each ; tur- 
bine and overshot wheels ; Railroad and Steamboat Com- 
munication with New York. For particulars, address 
JOHN PECK, Haverstraw, N. Y. ; or apply at railroad 
office, 84 Broadway, where photographs and full descrip- 
tion may be had . 



Wood-Working Machinery, 

Such as Woodworth Planing, Tonguelng, and Grooving 
Machines, Daniel's Planers. Richardson's Patent Im- 

g roved Tenon Machines, Mortising, Moulding, and Ke- 
aw Machines, ana Wood-Working Machinery gene- 



rally. 



Manufactured by 

WITHE RhV, RUOGA RICHARDSON, 



0^WmVmmn SAFETY E0I8XINO 

OTIlS Machinery. 

OTIS. BROS. Sc CO. 

No. 348 BROADWAY, NEW YORK. 



NO 



We will start you rn a ^jsincss you 
can make f50 a week wltnout capital 



|U| f\ tt\C\i <>^^y ■"><! respectable for either sex 
IVI W IN C T Agents' Supply Co. , 261 Bowery, N . T 



26 Salisbury street, Worcester, 
(Shop formerly occupied by R. BALL A CO.) 



Pond's Tools. 

ENGINE 1.ATHES, PI^ANERS, DRIIiLH, dec 

Send for Catalogue. DAVID W. POND, Successor to 
LUCIUS W. POND, Worcester, Mass. 



DO YOU ^^^ <"' Female. Send your ad- 

„, A-z! dress and get something that will bring 

_ -VfAiHi—, you in honorably over |150 a month sure . 

MONEjY '"^en*"™' Onion. ITS Greenwich St., 



Lathes, Planers, Shapers, Drills, 

Geardc Bob Cutters, &C. E. GOTLD.Newark, N.J. 



JTEEL NAME STAMPS-Post paid for i8c. per letter. 
) Steel Staup Wokks, 213 Chapel St., New Haven, Ct. 

Boult's Patent 

Rererse motion 

Paneling, Variety 

moulding: and 

Dovetailing: 

macblnck 

cuts Panels or 

any design or 

style of mould In 

the solid wood 

with neatness 

and dispatch. Is 

a first clas** 

hhaper.EdFe 

and Sc roil 

Moulder. 

Does general 

Dovetailing with 

thick or thin 

stuffs. Simple 




Dnrable* and EIDcient. 




VT" Send for Pamphlet and 
Sample of work. 

Improved Solid Steel Cutters for 
an kinds of Variety Moulders 
made to order, and warranted 
by the 
B. C. MACHINERY CO., 

Battle Creek. Alich. 



P. BLAZSDELI. & CO.. 

Worcester, Mass., 

Manufacturers of the Blalsdell Patent Upright Drill and 
other first-class Machinist's Tools. 




SOLID !£ALTH! 

$600,000_2N GIFTS! 

jar* Grandest Scheme ever Presented to the Public ! ^fj 

A FORTUNE FOR ONLY $12. 
THE KENTUCKY 

CASH DISTRIBUTION COMPANY 

authorized by a special act of the Kentucky Legislature, 
for the benefit of the Public Schools of Frankfort, 
will have the First of their series of Grand Drawings at 
MAJOR HALI^ in the CITY OF FUANK- 
FORT, KY., 

THURSDAY, AUGUST 31, 1876, 

on which occasion they will distribute to the ticket hold- 
ers the Immense sum of 

$600,000! 

Tbos. P. Porter, Ex-Uot. Ky., Oen'I IManaKer. 
POSITIVEIiY NO POSTPONEMENT! 

One Grand Cash Gift «1UU,UOO 

One Grand Cash Gilt Su,OU0 

One Grand Cash Gift 23,U00 

One Grand Cash Gin !iU,UOO 

One Grand Cash Gilt 10,U00 

One Grand Cash Gilt 3,UUU 

30 Cash Gilts of Sl.OOU each 3u,tlUU 

tOU Cash Gifts of 300 each SO.UOU 

100 Cash Gifts of 400 each 40^000 

100 Cash Gifts of 300 each 30,000 

'ZOO Cash Gifts of 3oo each 40,000 

ttOO Cash Gilts of 100 each 6O,000 

10,000 Cash Gifts of IsS each 120,000 

Total, 11.136 Gifts, All Cash 600,000 

PRICE OF TICKETS: 
Whole tickets, |12; Halves. t6; Quarters, t3; 9 Tickets, 
tlOO; n>i Tickets, $300; 46M Tickets, taoO; 99M Tickets, 
(IjOOO. 100,000 Tickets at (l2 each. 

Hon. E. H. Taylor, Mayor of Frankfort, the entire 
board of City Councllmen, Hon. Ah In Duvall, late 
Chief Justice of Kentucky, and other distinguished 
citizens, together with such disinterested persons as 
the ticket holders present may designate, will superin- 
tend the drawing. 

Remittances can be made by Express, Draft, Post^ 

ofllce Money order or Registered Letter, made payable 

to KENTUCKY CASH mSTBIBVTldjf COMPlST. 

All communications, orders for Tickets, and appllcn- 

tions for Agencies should be addressed to 

BON. THO>^. P. PORTER, 
General Rlnnaefr. Frankfort. Ky. 
G. W. BARROW •& CO., 
General Eastern Agents, 710 Broadway, N. Y. 

" MCING BOAT STOCK. 

SPANISH & WHITE CEDAR. 

Extra lengths and quality, from3-16th thick up, planed 
and unplaned. Also, full stock of HARD- WOOD LUM- 
BER and VENEERS, MAHOGANY, SATINWOOD 
ROSEWOOD, WALNUT, *c. 

Inclose Stamp for Catalogue and Prlce-Lifit. 

Geo. "W. Read & Co., 

186 to200 Lewis 8t.,ft.3lh & 6lh sts.,E.R.,N. Y 

FOB SALE— 9x12 in. Woodruff & Beach, 11x36 
Corliss, 8x12 In. & 5x7 In. Slide Valve Engines, Loco- 
motive Boilers, Profiling Machine, Shapers and Planers. 
E. P. BULLARD, 4H Bcekman St., New York. 

MANUFACTURERS AND PATENTEES hav- 
Ing useful articles, suitable for the Hardware Trade 
and desiring aid to manufacture and Introduce the same 
address P. P. PRATT, care Psatt A Co. , BuOalo, N . Y 
Smallsamplesmaybesent.sametobe returned 1 f desired 
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§>A\ntti»mtnt». 



Back Fase f 1.00 a line. 

Inctde Pace •••••••.73 ceau a line. 

Engravings may headadverUnementsat the same rate 
ver line, by meajturement, as the letter press. Ad- 
vertiaements must be received at publication office as 
early as Pnday morning to appear in next issue. 



Portland and Keene's Cement. 

From the best London Manufacturers. For Bale by 

JAMRS BRAND, 85 Beekman St., New York. 
A Practlcjil Treatise on Cement furnished for 25 cents. 



SCHLENKER'S 

stationary-Die and Revolving-Die 

Bolt Cutters. 

THE BEST AND CHEAPEST MADE. 

HOWARD IRON WORKS, 

Buffalo, N. Y. 

^~ Send for Catalogue. ,-gll 



FOR SALE-BORING MILL, TURN 
11 It. , $'j,250: 30 In. Radial Drill. Back coared, |275; 
Combined Puncb and Sbear, $900; ISln.SJift.Planer.t^SO— 
all new. 33 In. 8 ft. Planer, tssO: 39 In. 16H ft. Lathe, 
f400, 2d band-at SHEAUMAN'S MACHINKKT DEPOT, 
309 Arcb Street, Pblladelphia, Pi. 



LATHF, DOOS, EXPANDING MANDRELS, STEEL 
Clamps, &c., for MarhlnlBtB. Manufactured by C. W. 
LECOUNT,So.Norwallc,Ct. Send 'or reduced Price List. 



EUREKA LATHE, $9. 




WITH FOOT POWER, 813. 

' Send for Circular. Manufactured only by the 

EUREKA M'P'G CO., 

ITlDevonghlre St., Boston. MagM. 

Planing A. Matching. 

ouldlng, Re-aawTng, and Tenoning Macblnea. Scroll 



Moaldln 



JOUNB. SCHENCK.'SSONS( Matteawan, 
Send for Catalogue 



Saws and General Wood- Working Machlnerr. 
- . Matteawan.N. T. 

) lis Liberty St.. N. r. city. 



BIG PAY to sell our Rpbbbb Priutino STiMPB.— 
Terms free. 



TAYLOR & CO., Cleveland O. 




[ESTABLISHED 1846.] 



HBim & Co. 'patent Dices. 

The Oldest Agftocy lor Sollcltiiiii Fateuts Id the 
United Skates. 

THIRTY TEARS' EXPERIENCE,. 

MORB FATBNTS have been secured through this 
agency, at home and abroad, than through any other In 
the world. 

They employ as their assistants a corps of the most ex- 
perienced men as examiners, specification writers, and 
draftamen that can be found, many of whom bare been 
selected from the ranks of the Patent Office. 

SIXTY THOUSAND Inventors have availed them- 
selves of Munn ft Co. *s services In examining their In- 
ventions and procuring their patents. 

MUNN & CO., in connection with the publication of 
the SCIENTIFIC AMERICAN, continue to examine In- 
ventions, confer with Inventors, prepare drawings, spe- 
cifications, and assignments, attend to filing applications 
In the Patent Office, paying the government fees, and 
watch each case step by step while pending before the ex- 
aminer. Tbls Is done through their branch office, comer 
F and 7th streets, Washington. They aloo prepare and 
file caveats, procure design patents, trademarks, and re- 
issues, attend to rejected cases (prepared by the Inventor 
or other attorneys) , procure copyrights, attend to Inter- 
ferences, give written opinions on matters of Infringe- 
ment, furnish copies of patents, and. In fact, attend to 
every branch of patent business both In this and In for- 
eign countries. 

A special notice Is made In the SCIENTIFIC AMERI- 
CAN of all Inventions patented through this agency, with 
the name and residence of the patentee. Patents are of- 
ten sold. In part or whole, to persons attracted to the In- 
vention by such notice. 

Patentsobtalned In Canada, England, France, Belgium, 
Germany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents are 
granted, at prices greatly reduced from former rates. 
Send for pamphlet pertalnlngspeclally to foreign patents, 
which states the cost, time granted,and the requirements 
or each coqatry. 

Copied of FatentH. 

Persons desiring any patent Issued from 1836 to Novem- 
ber %, 1S67, can be supplied with official copies at rea- 
sonable cost, the price depending upon the extent of 
drawings and length of specifications. 

Any patent Issued since November 27, 1S67, at which 
time the Patent Office commenced printing the drawings 
and specifications, may be had by remitting to this of- 
fice $1. 

A copy of the claims of any patent Issued since 1836 will 
be furnished for $t. 

When ordering copies, please to remttforthesame as 
above, and scate name of patentee, title of Invention, 
and date of patent. 

A pamphlet containing the laws and full directions for 
obtaining United States patents sent free. A hand- 
somely bound Reference Book, gilt edges, contains 140 
[Miges and many engravings and tables Important to ever; 
patentee and mechanic, and Is a useful handbook of ref- 
erence for everybody. Price 25 cents, mailed free. 
Address 

monr & co., 

Publishers SCIENTIFIC AMERICAN, 

37 Park Row, N. Y. 
Bbasoh OmoB--Comer F and 7th Htreeis* Woil^ 
BCtOD, D. C. 



DiamoQl SolM Emery Wlieels. 

Pbicib-6xJ», tl.25; Sxl, t3.2S: 12zlK, tS.SO; 16x2, tl2.S0; 
18x2, $16.00; iSii. $19.90; S4x3, $43. All other sizes at pro- 
portionate prices. Fast cutting, free from glazing, tbey 
are tbe best Solid Emery Wbeels. Give dfiun. of boles 
Id your order for wbeeli. Emery Grinders uneoualled bv 
any In the world. Address AMERICAN TWIST DRILL 
CO. , Woonsoclcet, R.I. 



ROUCMT 
IRON 

Gfams S: Girders 



THE UNION IRON MILLS, Pittsburgh, Pa.- 
Tbe attention of Engineers and Architects is called 
toour Improvud Wrought-Iron Beams and Qlrders i pat- 
ented), In which the compound welds between tbe stem 
and flanges, which have proved so objectionable In the old 
mode of manufacturing, are entirely avoided . We are pre- 
pared to furnish all sizes at terms as favorable as can be 
obtained elsewhere. For descriptive lltbograpb, address 
Carnegie Brothers & Co., Union Iron Mills, Pittsburgh, Pa. 



W. C. DUYCKINCK, 

IMPOBTBB, MaNUFACTUBBB, AXD DRA-LBB IN 

Railway, Machinists',and En 
gineers' Supplies. 

so and S3 JOHN STREET, 

P.O. Box 4101. NEW YORK. 



HASKELL'S THREE CYLINDER PUMP- 
Hand or Power. Cheaper than a Steam Pump. 
\v 111 outwear a Rotary Pump— do more work, with less 
power, than any other pump. Not liable to get out of 
order. Any blacksmith can repair It. Adapted to any 
kind of bard work. Send for Circular. 

CHASE MACHINE COMPANY, Boston, Mass. 



DOWN TO $8.00. 

Tbe "Danbury" Drill Chuck— the "old reliable," 
greatly lmproved,now all fiolid cast steel, jaws strength- 
ened 100 per cent. Always best— now Best and Cheapest. 
All Hardware and Maclilncry Stores sell them. Tbe 
HULL & BELDEN CO., Manufacturers, Danbury, Conn. 



THE HE ALB & SISCO 
Patent Centrifugal Pumps. 

V» RTICAL dc HORIZONTAL. 

Flritt Premiums at New Orleans, ClncInnatlTand New 

York. " Medal qf Special Awards''' 

American Institute, 1872. 

Perfect satisfaction guaranteed. The cheapest, simplest, 

strongest, most efficient and popular Pump In use, for 

emptylne Dry-docks, Coffer-dama, etc., and for use In 

Paper Mills, Tanneries, aDdFactorles. STEAM PUMPS 
-, . . , _._ jjj^g 

, -- .- -, actual 

customers. 31 pages first class testimony. Address 

HEALD, SISCO ft GO. BaldwlnBvllle, N. T. 



verylow,for Wrecking, Dredging, Irrigating, etc. 
tmted pamphlet, free. Near^l,WOr«ereQces to 



ROGERS' TANNATE OP SODA BOILER 
SCALE PREVENTIVE. 

JOS. O. ROGERS & CO., Madison, Ind. 
IV Send for book on Boiler Incrustation. 



JH. SEIilG JUNIOR, & CO., 

Importers of American MachineiTt Tools, Agricultural 
Implements, Wholesale and Export Hardware and Ma- 
chlnerv Merchants. Est'd 1866. 

LONDON, England, and BERLIN. Germ ant. 



H.W.JOHNS' 



-,*/ <^v %- 



MATERIALS. 



Ai)bri)t08 Rooflng, with tbe Improved White Asbestos 
Fire Proof Coating, for steep orflat Roofs In allcllmates. 
AabeiitoB Rooi Caating, for old Leaky Roofs. 
AsbegtoB Cement, for repairing Leaks on Roofs. 
AgbestoH Root Paint, for Tin Roofs, Ironwork, Ac. 
Asbestos Paints— all colors— for structural purposes. 



Asbestos Hteam Pipe and Boiler CoTetings. 
Asbestos steam Packing, flat and round, all sizes. 



Asbestos Fire Proof Coatlnar, for wood work, Ac. 

■ oile ~ 

, [atai 

Jbeatbins Felts, Termln-ProofUnlng, dec 

These articles are ready for use, and can oe easily ap- 
plied by any one. Send for Pamphlets, Price Lists, Ac. 

H. W. JOHNS. 87 Maiden Lane.N.Y., 

P atentee andManufactnrer. Established 1B88. 

Todd & Raflferty Machine Co. 

MANUFACTURERS OP 
The celebrated Greene Variable Cut- Off Engine, Lowe's 
Patent Tubular and Flue Boilers, Plain Slide Talve Sta- 
I lunary, Hoisting, and Portable Engines. Boilers of all 
kinds. Steam Pumps, Mill Oearing, Shafting, Ac. , Silk, 
Tow Oakum, Bagging, Rope, Flax,and Hemp Machinery. 
Agents for the New Haren Manufacturing Co . 's Machin- 
ist's Tools, for Judson's Oovemors and Stop Valves, 
Sturtevant Blowers, and Differential Pulley-Blocks. 
WAREROOMS,88 LIBERTY STREET, NEW YORK. 
WORKS, PATBR80N, NEW JERSEY. 



niAGHINERT, 

IRON ft WOOD WOBSDra XACHIirZBY 
OF EYESY DESCBIf TIOR. 

Cold Rolled Shafting. 

HANGERS, PULLEYS, COUPLINGS, BELTING, Ac. 
Ac. Send for Illustrated Catalogue and Price List. 

QEORQE PLACE, 

General Agent for tbe TANITE CO. 'S SOLID EMERY 
WHEELS AND EMERY GRLNDINO MACHINERY 

Ul Chambers A 103 Reade Sts, N. Y. City, 



IRON BRIDGE BUILDING— A complete de- 
scription, with dimensions, working drawings, and 
prespectlves of GIrard Avenue Bridge, Philadelphia, Pa. 
With foundations of piers. Ten engrnvlngs. Price 30 
cents. Contained In No a. 1, 2, and 4 of SCIENTIFIC 
AMEHIUAN SUPPLEMENT, ID cents per copy. To be 
ad at this office, and of all news agents. 




N. F. BURNHAM'S 

18T4 T l'RBl NK 

Water Wheel 

Has DISPLACED hundreds of other 
Turbines, but HAS NEVER BEEN I 
SELF DISPLACED. Pamphlet Free. 

N. F. Bumbam, York, Pa. 



C CREW PROPELLERS, THEIR SHAFTS AND 
O FITTINGS. By Hamilton W. Pendred, M. E. An 
able treatise, showing tbe present practice. Its advan- 
tages and defects. With 25 figures. Price 10 cents. Con- 
tinued In No. 4 of SCIENTIFIC AMERICAN SUPPLE- 
MENT. To be bad at tbls office, and of all news agents. 



r)OGARDPS' PATENT UNIVERSAL ECCEN- 
JLJ TRIC mills— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed,Com, 
Com and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills. 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAR- 
DUS, comer of White and Elm Sts., New York. 



COMPRESSED AIH MOTIVE POWER— For 
partlcularsof the mostrecentpractlce, send 20 cents 
tor SCIENTIFIC AMERICA SUTPLEMBNT, Nob. 1 
and 2. contalDing 5 engravings of the " Compreaaed 
Air ' ' Locomotives now In use In Bt. Qothard Tnnael 
Works, with dlmeDBlons, etc. 



Tk Sciefltl Anerlcan 

REFERENCE BOOK 

A Bound Book of 144 Pages, for 25c. 

On receipt of 25 cents, we send by mall, pust paid, a 
copy of a handsome little boundvolume entitled tne Sci- 
entific Ahbbican Rbfehence Book, containing 144 
pages illustrated with engravings, and forming one of 
the cheapest and most valuable books of condeuned re- 
ference ever printed. Among Its contents are: 

I. The Cenans of the United States, by States, 
Terrltorien, and Counties, in full,Bhowlng al»o the area 
of the several States. 

3. Table of Oceupatlons.— Showing the principal oc- 
cupations of the people of the United StateB, and the 
number of persons engaged In each occupation. Com- 
piled from the laHt Census. 

Table of Citiea having over 10,000 Inhabitants— Com- 
piled from the last Census. 

3. The Patent Laws of the United States In full. 
With Directions How to Obtain Patents, Official Rules. 
Costs, etc.; Forms for Applications for Patents and 
Caveats; Forms for ABsjyrnments. In whole and part; 
Licences; State, Town, County, and Shop Rights; Di- 
rections How to Introduce and Sell Inventions; General 
PrlnciplcsappHcabletoInfrlnKemcnts; Synopsis of the 
Patent Laws of Foreign Countries. Costs, Procedure. 
Rights Gf Employers and Employees In respect to In- 
ventions; State Laws concerning Patents. 

4. United States Trade JHark Registration, show- 
ing the Trade Mark' Law In full, with Directions for 
Registering Trade Marks, Costs, etc. 

5. United Htates Ccnyright Law for Labels, In 

full. With Directions, Expenses, etc. 

6. The Principal Mechanical MoTements. De- 
scribed and illustrated by 150 small diagrams, of great 
value to Inventors and Designers of Mechanism. 

7* Geometry, as Applied to Practical Purposes. With 
Illustrations. 

8. The Modern Steam Engine.— With engraving, 
showing all the parts, names, etc., and a brief history 
of the Invention and Progress of Steam Power. 

9. Horse Power*- Simple and plain rules for Calcu- 
lating the Horse Power of SteAm Engines and Streams 
of Water. 

10* Knots.— Presenting engravinfrs of 48 different 
kindaof Rope Knots, with explanations as to tying. 

II. Tables of Weiffhts and Measures. —Troy 
Weight; Apothecaries' weight; Avoirdupois, or Com- 
mercial Weight; French Welelita; UnltecfStitesStand- 
ard; Dry Measure; Land Measure; Cubic Measure; 
Liquid Measure; fVench Square Measure; French 
Cubic, or Solid Measure : Measuring Land by Weight, 
with eneravlngof a section of the English, and a sec- 
tion of the I-Yench rule, of equal length. 

I'i. Valuable Tables I 

( 1 ) Table o f the Velocity and Fore? of the Wind . 

Ci) Table o f the Specific Gravity and Weight per Cu- 
bic oot and Cubic Inch, of the principal substances used 
in ttieArts. 

(3) Table of the Heat-Conductlng Power of various 
Metals and other Solids and Liquids. 

(4) Table of the Mineral CouMtituents absorbed or 
removed from the Soil, per acre, by dlfferentcrops. 

(5) Tableof Steam Pressures and Temperatures. 

(6) Table of the Effects of Heat upon various bodies, 
melting points, etc. 

13. Miscellaneous Info ination.— Force of Expan- 
sion by Heat; small Steamboats, proper dimensions of 
engines, bolters, propellers, boats; Incubation, Tem- 
perature of; To Make Tracing Paper; Constltucn ts of 
various Substances; Friction, bow produced, and Rules 
for Calculation; Specific Heat Explained; Specific 
Gravity of Liquids, Solids, Air, and Gases; Gunpow- 
der—Pressure, Heat, and Horse Power of; Copying Ink, 
to Make; Heat, Its mechanical equivalent explained; 
Molecules of Matter, size and motion explained ; Light- 
ning and Lightning Rods— valuable Information; Value 
of Drainage Explained; Amount of Power at present 
Yielded from Cual by best Engines; Sound— Its velocity 
and action; Liquid Glues, Recipes; Valueof Brains; 
Properties of Charcoal; Hlght of Waves; Speed of 
Electric Spark, etc. ; Valuable Recipes. 
The SCIENTIFIC AMERICAN REFERENCE BOOK. 

Price only 25 cents, may be had of News Agents In all 

parts of thecountrv, ana of the underslgaed. Sent by 

mall on receipt of the price. 

MUNN & CO., Publishers, 

8cientiflc American Office, 
37 Parte Row, New York. 



PORTLAND CEMENT 

For Walks, Cisterns, Foundations, Stables, Cellars 
Bridges, Reservoirs, Breweries, etc. 
Remit 10 cents for Practical Treatise on Cements. 
S. L. Mbkohaft & Co.,76SouthSt. New York 



MILL STONE DIAMOND DRESSING MA- 
CHINES. Simple, effective, and durable. Also, 
diamond-pointed tools for truelng Emery Wbeels, Grind- 
stones, Chilled Iron, and Paper Calender Rolls, and other 
mechanical purposes. Also, Diamond Tools, Saws, and 
Drills made to order. J. DICKINSON, 64Na8sauSt.,N.Y. 



''P HE CENTENNIAL INTERNATIONAL EX- 



_ HIBITION OF 1876.-The full History and Progress 
of the Exhibition, maps of the grounds, engravings of 
the buildings, news and accounts of all the most notable 
objects, ar<> given weekly in the SCIENTIFIC AMERI- 
CAN SUPPLEMENT. Terms. |5 for the year; single co- 
pies 10 cts. To be hadatthls omce,and of all news agents. 
AH the back numbers, from the commencement on Jan 
nary 1, 1876, can be hod. Those who desire to possess a 
complete and splendid Illustrated Record of the Centen* 
nlalExpositlon,ahoald have the SCIENTIFIC AMERI- 
CAN SUPPLEMENT. 



EAGLE FOOT LATHES, 

with Scroll and Circular aw Attach- 
ments, Slide Rest, Tools, ftcjalsoSmall 
Engine Lathes, Metal Hand Planers, Ac. 
Neatest designs, superior finish. Low 
Piicefl. Our new Catalogue describes 
these and every tool necessary for theAm- 
ateur or Artlzan. Send for It. 
WM. L. CHASE & CO. 
95 & 97 Liberty St. New York. 




WH I PPLE'S 

Patent Door Knob. 

Awarded a Bronae Medal at the American Institute Fair 
toTim. The Judges say: "We consider this method of 
fiistenlng DOOR KNOBS a great Improvement over any- 
thing yet Invented for the purpose, as It obviates the use 
of sme screws and wasbers, and can be regulated to suit 
any thickness of Oooia." Send for Circular. 

T BE PA RKER b WHIPPLE COMPANY, 
WestMerlden, Conn., or 97 Chambers St. , N. Y. 




PERFECT 

NEWSPAPER FILE. 

:o: 

The Koch Patent Tile, for nreservlng newspapers, 
magazines, and pamphlets, bas been recently Improved 
and price reduced. Subscribers to tbe Boientifio Am- 

BBICAK and SCIEKTIFIO AUEBIOAIT StTPPLXUBlTT Can be 

supplied for the low price of tl 90 by mall, or f 1 . 25 at the 
omce of tbls paper. Heavy board sides; Inscription 
••SCIENTIFIC AMERICAN," In gilt. Necessary tor 
every one who wishes to preserve the paper. 
Address 

MTJNN & CO., 

Pu\)Usben Baxkrin o AwimirAw 



The Tanite Co., 

STROUDSBURG, PA. 

EMERY WHEELS&GRINDERS 

/CHICAGO OB WESTERN HEAD QUARTERS 



^l 



for Tanite Go.'. 



achlnery, occ 



• Emenr Wheclii, (irindln 

ex. CHAMPLlN,T52Lake St. 



|»- Tanite Wheels delivered free of freight In any part 
of tbe West, on receipt of list price In advance. 



h 



Niagara 
Steam PumpWorks 

ESTABLISHZD 1826. 

CHARLES B. HARDTCK. 

No. 23 Adams 8treet 

BROOKLYN, N. IT. 



Machinists' Tools. 

Nzwand Ihpboted Pattsbva. 
Bend for new illustrated catalogue. 

Lathes, Planers, Drills, &c. 

NEir HAVEN AIANIIFACTIIRING CO., 

New Haven, Conn. 



N0K-C0MB1TSTIBLE STEAH BOILEB ft PIPE 

COVERING 

IVITH '<AIR SPACE" mPROVEMENT* 

Saves 10 to aO per cent. CHALMERS SPENCE CO., 
Foot E. 9th St. , N. Y. ; 1302 N. 2nd St., St. Louis, Mo'> 



DAMPER mvieim and lever 

REGULATORS JCtJSaijC OAOE COCKS. 
MURRILI. dc KEIZER, 44 HolUday St., Bait* 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

f.B.fRAiiiJi,r.Frest 1. 1. ALLOT, Fran 
L B. FIEECE, Sect. 

N O Y E* 8 

Mill Furnishing Works 

are the largest in tbe United State" They make Burr 
Millstones, Portable Mills, Smut Machines, Packers.Mlll 
Picks, Water Wheels, PuUevs and Gearing, specially 
adapted to flour mills. Send for Catalogue. 

J. T. NOTE & SON, Buffalo. N. T. 




OF THE 

SCIENTIFIC AMERICAN, 

FOR 1876. 

THE XOST POPVLAS SCIEirTIFIC FAFEB 

m THE WOBU). 

THIBTTFIB8T TEAR. 

VOLUME XXXV.— »EW SERIES. 

Tbe publishers of the SCIENTIFIC AMERICAN 
beg to announce that on the first day of July, 
1876, a new volume commenced. It will continue 
to be the aim of the publishers to render>the con- 
tents of the new volume more attractive and use- 
ful than any of its predecessors. 

To the Mechanic and Manufacturer. 

No person engaged in any of the mechanical pur- 
suits should think of doing without the SciEN- 
Tuno AUXBICAX. Every number contains frcMD 
sir to ten engravings of new machines and inven- 
tions which cannot be found in any other publica- 
tion. 

The SCIENTIFIC AMERICAN Is devoted to the 
interests of Popular Science, the Mechanic Arts, 
Manufactures,Inventions,Agriculture,Commerce 
and the industrial pursuits generally; and it is val- 
uable and instructive not only in the Workshop 
and Manufactory, but also in the Household, the 
Library, and the Reading Room. Each volume 
contains hundreds of Notes, Receipts, and Sugges- 
tlons and Advice, by Practical Writers, for Work- 
ing Men and Employers, in all the various arts. 

TERMS OF SUBSCRIPTION — POSTAGE 
PAID BY US. 

One copy Scientlflc American, one year ..(3 20 
One copy Sclentiflc American, six months. 1,60 
One copy Scientlflc Amerlcan,three months 1,00 
One copy Scientlflc American and one copy 
Scientlflc American Supplement, both 

for one year, post-paid 7.00 

Tbe Scientific American Snpplemeni 

A weekly paper, uniform in size with theScisN- 
nno AUERiCAN, but a distinct publication. It 
contains working drawings of engineering works, 
and elaborate treatises on every branch of Science 
and Mechanics, by eminent writers, at home and 
abroad. An Illustrated cover pivtecta the hand- 
somely printed sheets. Price, $S.OO per annum 
Single copies 10 cents. 

Remit by postal order, draft, or express. 

Address all letters and make all Post Ofllce or- 
dersand drafts payable to 

]VETj:Nris^ & CO. 

37 PARK ROW, NEW YORK 



I^he "Scientific American" is prrinted with 
CHAS. ENEU JOHNSON &CO.'SINK Ten:ll and 
Lombard-sts., Philadelphia, and fi) Qold-«t. New-liork 
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